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SUMMARY

The County Department of Public Works has proposed three alternative
drainage improvements for Kalia Road in Waikiki, Qahu. Alternative X
consists of a mew box culvert extending straight from Kalia Road,
underneath the pedestrian right-of-way between the Halekulani and
Cinerama Reet Hotels, to an outfall approximately 350 feet makai of the
Halekulaniy seawall. Alternative Y consists ot a new box culvert
underneath the Halekulani right-of-way connected by a new box culvert
beneath the beach to anm existing box culvert at the southeastern edge of
Fort DeRussy (Kalia Relief Draim). With Alternative Y, the existing
Kalia Relief Drain outfall would need to be replaced with a larger box
culvert makai of the point of connection. Alternative Z consists of
raising the sidewalks, curbs, and driveways on Kalia Road between
Saratoga Road and Lewers Street. Alternative Z also involves replacing
the entire existing Kalia Relief Drain box culvert makai of Kalia Road
with a larger box culvert. As with the existing Kalia Relief Drain, the
new outfall would end approximately 350 feet makai of the Fort DeRussy
seawall.

The DPW prefers Alternative Z. However, the final decision on which
alternative is selected will take into consideration public and private
comments concerning this EIS.

Alternative X would cost about $.8 million at 198l prices, Alternmative Y
would cost about $1.4 million, and Alternative Z would cost about $1.2
million. All three alternatives would require use ot both pravate and
State property. Alternatives Y and Z would also require use of Federal
property. As many as 18 different agenmcy permits and approvals would be
needed to construct Altermative Z,

Alternative X would require the shortest construction time and
Alternative Y would require the longest. Construction of Alternative I
would substantially inhibit beach use for several months. All
alternatives would require about two months of construction on Kalia Road
and scme rerouting of traftie.



Alternative X would create a new outfall approximately 280 feet east of
the existing Kalia Relief Drain outfall, while Alternatives Y and Z would
replace the existing outfall with a larger one. A new outfall would snag
floating debris and limu during Kona winds. Otherwise, none of these
alternatives would have substantial adverse impacts on water quality or
recreational use of nearshore waters.

Alternative Y and Z outfalls would not create any risk of adverse impacts
to existing beach processes. However, Alternative Y would require z new
box culvert along the shoreline bemeath the beach. Analysis of available
aerial photos shows that if built during the 1950s, the proposed culvert
beneath the beach would not have been exposed by wave action since then.
But if this culvert were exposed by beach retreat, then the County would
need to place sand makai of the culvert to restore the beach.

The new outfall required for Alternative X has the potential for
affecting beach processes. However, long term adverse impacts are not
considered likely. Construction of a 160 foot groin in 1929 in the same
place as the proposed outfall and a 110 foot groin near the existing
Kalia Relief Drain was followed over twenty years by gradual accretion of
a beach extending from the middle of the Fort DeRussy seawall through
part of the Halekulani seawall.

Other outfall locations considered were not felt to be desirable.
Retention of storm water in ponds was not considered feasible. Because
of cost, maintenance problems, and the risk of breakdowns, pumps were
not considered an adequate substitute for a gravity flow draimage system.
Disposal of storm water in the Ala Wai Canal was impractical without use
of pumps.
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CHAPTER I. DESCRIPTION OF THE PROPOSED PROJECT

A. LOCATION ARD LAHD OWNERSHIP

The Department of Public Works (DPW) is proposing to construct
drainage improvements at Kalia Road in Waikiki, Oahu. (Figure 1)
Three alternative approaches are being considered to reduce flooding
of Kalia Road. (Figure 2 and Figure 3) If feasible, then for
Alternative X and Alternative Y undersized drainage pipes would be
replaced beneath the intersection of Saratoga and Kalia Roads.
Alternative X and Alternative Y would also comnsist of a new box
culvert from Kalia Road underneath the existing 10-foot wide
pedestrian right-of-way between the Halekulani and Cinerama Reef
Hotels. (Figure 2) Altermative X consists of extending the new box
culvert straight out to sea. Alternative Y consists of angling the
new box culvert beneath the beach (fronting the Cinerama Reef Hotel
and Waikiki Shore Apartments) to an existing undersized storm drain
box culvert at the southeastern edge of Fort DeRussy (Kalia Relief
Drain)., Alternative Y also requires replacing the existing Kalia
Relief Drain outfall makai of the point of connection. Unlike other
alternatives, Alternative Z consists of replacing the entire existing
Kalia Relief Drain box culvert makai of Kalia Road. (Figure 3)
Alternative Z also would require raising the sidewalks, curbs, and
driveways on Kalia Road between Saratoga Road and Lewers Street. With
all three alternatives, the beach would completely cover all
structures mauka of the high water wmark at about the same elevation as
the existing Kalia Relief Drain outfall.

The DPW prefers Alternative Z. However, the final decision on which
alternative is selected will take into consideration public and
private comments received by the DPW concerning this EIS.

All three alternatives would require use of State and private
property. In addition, Alternatives Y and Z would require use of Army
property at Fort DeRussy. Mauka of the Fort DeRussy seawall, the
existing Kalia Relief Drain is located on Army property identified by
Tax Map Key 2-6-05:Portion of Parcel 1. The pedestrian right-of-way
between the Halekulani and Cinerama Reef Hotels and part of the
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abutting beach are City property identified by Tax Map Key 2-6-04:
Parcel 9. The beach mauka of the mean high water mark fronting the
Cinerama Reef Hotel is currently hotel property identified by Tax Map
Key 2-6-04: Portion of Parcels 10 and 11. The beach mauka of the mean
high water mark fronting the Waikiki Shore Apartments is currently
Waikiki Shore Apartments property identified by Tax Map Key 2-6-04:
Portion of Parcel 12. According to the State Attorney General, the
Ashford and Sotomura decisions of the Hawaii State Supreme Court are
not applicable to ownership of most of the beach east of Fort DeRussy
because the Territory of Hawaii conveyed the beach to abutting
property owners in 1928. (Ref, 14) The beach on which Kalia Relief
Drain's outfall is located and all lands makai of the mean high water
mark are owned by the State of Hawaii and are not identified by Tax
Map Key. However, the beach west of Kalia Relief Drain fronting the
Fort DeRussy seawall is State property identified by Tax Map Key 2-6-
05:8. The Fort DeRussy beach is currently leased on a month to month
basis by Surf Cats Hawaii, Inec.

B. NEED FOR THE PROJECT

The proposed drainage improvements are primarily intended to reduce
the flooding of Kalia Road and adjacent areas. Because of flat topo-
graphy, during times of mean higher high water elevation (1.07 feet
above mean sea level), the existing Kalia Relief Drain is unable to
accommodate storm flow exceeding about B0 cubic feet per second (cfs)
without flooding occurring. By comparison, the storm flow gemerated
within Kalia Relief Drain's service area by the "fifty year storm" is
estimated as 183 cfs. (See Appendix B) During even moderate storms,
roads in the project area flood as a result of water overflowing from
nearly every drainage intake structure that feeds Kalia Relief Drain.
(Figure 4) At a minimum this causes great inconvenience in a densely
populated area. Severe storms result in flooding of sidewalks on
Kalia Road and occasionally property damage such as flooding of
parking garages. Flooding is particularly severe on Kalia Road
because it receives floodwaters flowing makai down Beach Walk and
Lewers Street.
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Existing storm drains on Beach Walk and Lewers Street are generally
not large enough to accommodate storm flow from a fifty-year storm.
Because of the relatively minor degree of flooding that occurs on
these streets it is not considered economically justifiable to improve
their drainage systems at this time. However, wmauka flooding will be
alleviated by the increased capacity of drainage conveyance facilities
on Kalia Road.

C. HISTORIC PERSPECTIVE

A century ago, there were no seawalls or groins at Waikiki Beach.
Marshes, fishponds, taro ponds, and rice fields covered sizable areas
between the beach and what is now Kalakaua Avenue (formerly Waikiki
Road). An 1881 survey for the Territory of Hawaii by S.E. Bishop
(Figure 5) shows that the area where Saratoga Road and Kalia Relief
Drain are presently located used to be a stream named Kawehewehe. 4
narrow barrier beach fronted the entire shoreline between what is now
the Hilton Hawaiian Village and the Royal Hawaiian Hotel.

Since the last decade of the 19th century, dredging, filling, and
construction have transformed Wajkiki into a densely developed resort
destination area fronted by a predominantly man-made shoreline.
Former wetland areas have been filled and a series of storm drainms
constructed to carry surface runoff to the ocean. Because of the
original flat topography, these draims have very low physical
gradient.

The first Kalia drainage outfall was constructed in 1917 as a 3' x &'
concrete box running from the foot of Saratoga Road to the ocean
across YWCA property adjoining Fort DeRussy. It proved inadequate to
handle storm runoff and generated numerous complaints. On March 5,
1958, Waikiki was deluged with the heaviest storm ever recorded.
Basements of hotels and apartments in the Kalia Road area were flooded
between Lewers and Saratoga Road and parts of Fort DeRussy also
flooded. A hui known as MKG Corporation offered to pay most of the
cost of a larger storm drain if it would be relocated off of the YWCA



toke Paweo 1

s

Loko
Kapuuiko

Loko Kaihikapu

&

SITE OF PRESENT
. & & KALIA RELIEF DRAIN

Kaohal

KALIA ROAD RELIEF DRAIN

FIGURE 5

1881 WAIKIKI SURVEY
BY S.E. BISHOP

SCALE: |" = 320’

e




property. Fort DeRussy offered an easement to the City and County for
a larger storm drain if hook-ups to the Fort DeRussy drainage system
would be allowed. In 1959, the City and County accepted these offers
and began construction of a new 5' x &' box culvert from the makai end
of Saratoga Road across Fort DeRussy and then approximately 120' makai
of the DeRussy seawall. Relocation of Kalia Relief Drain allowed MKG
Corporation to construct the Waikiki Shore Apartments on a 50' wide
parcel between Fort DeRussy and what is now the Cinerama Reef Hotel.
(Ref. 5, Ref. 6, Ref. 17, Ref. 18, Ref. 19)

In 1969, to avoid clogging Kalia Relief Drain with sand from Fort
DeRussy beach improvements, the Army Corps of Engineers extended the
existing box culvert another 228' into the ocean. However, sand
clogging continued to occur and resulted in major flooding of the
Kalia Road area during a storm on May 12 and 13, 1977. As a result of
this flooding, the City settled damage claims with twelve different
parties totaling $121,258, Plate l shows a "reflecting pond” in the
Cinerama Reef Hotel garage following the storm of May 1977. More
recently, flooding of the Kalia area on February 2 and 3, 1979 has
resulted in 8 more damage claims against the City. Some of these
claims are still pending settlement. Since 1969, apart from serious
property damage that occurred in 1977 and 1979, the Kalia area has
undergone numerous minor floods as a result of the inherent inabilaty
of Kalia Relief Drain to efficiently handle storm runoff, (Ref. 5,
Ref. 8, Ref. 17, Ref, 19)
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D. FACILITY PLAN
ALTERNATIVES X AND Y

Because of the presence of numerous buried utility wires and conduits,
detailed engineering analysis will be needed to determine the most
practical way to replace existing undersized drainage pipes beneath
the intersection of Saratoga and Kalia Roads. Comnstructioen of
a box culvert down the Halekulani right-of-way will face similar
obstacles.

For Alternatives X and Y, a new concrete box culvert (exterior
dimensions approximately 7' x 7') will be built makai of Kalia Road
underneath the pedestrian right-of-way between the Halekulani and
Cinerama Reef Hotels. Existing utilities will probably be relocated
on top of the new box culvert. The mauka end of the new box culvert
will connect to the existing box culvert, located makai of the center
of Kalia road, which now carries runoff to the existing Kalia Relief
Drain. (Figure 2) Hookup of the new box culvert will divert storm
runoff that formerly would have overloaded the existing box culvert
underneath Kalia Road.

Two different ocean outfalls are under consideration for the new box
culvert makai of the Halekulani right-of-way. Plate 2 shows how the
alternative drainage ocutfalls would look if seen from the air.
Alternative X involves extending the new box culvert straight out to
sea, creating a second outfall structure about 280 feet east of the
existing Kalia Relief Drain outfall. The new box culvert would be
protected from potential wave damage by rock revetments with a 2:1
slope as shown in Figure 6. Alternative Y involves angling the new
box culvert beneath the beach to connect to the existing Kalia Relief
Drain outfall. (Figure 7) The existing outfall would be replaced
with a larger box culvert (exterior dimensions approximately 11.5' x
7.5') makai of the hookup point. This larger box culvert would be
protected from potential wave damage by rock revetments with a 2:1
slope. (Figure 8) Outfalls for Alternmative X and Alternative Y
would become visible makai of the shoreline at about the same eleva~-
tion as the existing Kalia Relief Drain outfall. (Figure 9)

=]1=



PLATE 2
APPEARANCE OF ALTERNATIVE DRAINAGE IMPROVEMENTS
OCTOBER 1979 PHOTOGRAPH BY AIR SURVEY HAWAII
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FIGURE 9

SIDE VIEW OF DRAINAGE OUTFALL
{NOTE :

ALL ALTERNATIVES LOOK THE SAME)




ALTERNATIVE Z

For Alternative Z, sidewalks, curbs, and driveways will be replaced
along Kalia Road between Saratoga Road and Lewers Street. Curbs will
be raised to give standard 6" clearance above gutters. The entire
existing Kalia Relief Drain will be replaced with a larger box culvert
(exterior dimensions approximately 10' x 8') makai of Kalia Road.
Makai of the Fort DeRussy seawall, this larger box culvert would be
protected from potential wave damage by rock revetments with a 2:1
slope. (Figure 8) After completion, Alternative 2 would look the
same from the air or the ground as Alternmative Y. (Plate 2 and
Figure %)

E. CONSTRUCTION PLAN
ALTERNATIVE X

Kalia Road would be partially blocked off for about 9 weeks to permit
replacement of drainage pipes at the Saratoga/Kalia intersect:on,
relocation of utilities, and in place casting of the beginning
section of a new box culvert. Excavation would take place during the
first 2 to 3 weeks, subject to noise limitations established by the
State Department of Health. Traffic would have to be rerouted
several times in order to provide access to property adjoining Kalia
Road. Tour buses would be accommodated, and pedestrians would be able
to uee at least ome sidewalk.

Construction of & new box culvert down the Halekulani pedestrian
right-of-way would take about 10 weeks and require closing of the
right-of-way. A backhoe would be used to dig a short length of
trench. Next a small crane would be used to install 4' long pre-cast
sections of box culvert. Then the backhoe would dig up another lenmgth
of trench and use excavated material to backfill the installed box
culvert sectioms, The crane would then move seaward on top of
completed sections of box culvert.

a1 3=



Construction of outfall Alternative X from the Halekulani right-of-way
to the ocean would take about 2 weeks. Pre-cast sections of box
culvert would be used. A 70' - 80' wide trench would have to be
incrementally dug across the beach. A 100' wide temporary comstrue-—
tion easement would be incrementally fenced off to keep the public out
of the trench. As comstructiom proceeded seaward, the beach would be
restored except for a 20' wide construction easement. The Halekulani
right-of-way and the remaining construction easement would be used as
a road for vehicular access and stay closed to the public during the
duration of the project. Public access across the 20' wide construc-
tion easement would be limited to one crossing point.

Construction of outfall Alternative X makai of the shoreline would
take about 13 weeks. A shallow draft barge (approximate dimensions
75" x 250') would be used as a platform for construction equipment.
Completed sections of box culvert would be used as a road for trucks
to carry pre-cast sectioms of box culvert and rock revetments out to
the barge. Upon completion of the new outfall, the beach and the
Halekulani right-of-way would be completely restored and reopened for
public use.

ALTERNATIVE Y

The construction plan for Alternative Y om Kalia Road and the
Halekulani right-of-way would be the same as for Alternative X. After
that, about 8 weeks would be needed to extend the new box culvert from
the Halekulani right-of-way to the existing Kalia Relief Drain. Pre-
cast sections of box culvert would be used. A 60' - 70' wide trench
would have to be incrementally dug along the beach fronting the
Cinerama Reef Hotel and Waikiki Shore Apartments. An 80' wide
temporary construction easement would be incrementally fenced off to
keep the public out of the trench. As comnstruction proceeded towards
Kalia Relief Drain, the beach would be restored except for a 20' wide
construction easement. The remaining construction easement would be
used as a road for vehicular access from the Halekulami right-of-way.
Public access across the 20' wide construction easement would be
limited to a few crossing points. Upon completion of the box culvert
between the Halekulani right-of-way and Kalia Relief Drain, the right-
of-way and most of the beach would be completely restored and reopened
for public use.
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During the last 3 weeks that the box culvert was being built along the
beach, most of the existing Kalia Relief Drainm outfall would be re-
moved. If the State Department of Transportation desired removal of
the small groin fronting the Waikiki Shore Apartments (groin No. 5 on
Figure 10), then this could be accomplished at the same time. A
shallow draft barge (approximate dimensions 75' x 250') would be used
as a platform for demolition equipment. Rubble from Kalia Relief
Drain would be unlocaded onto a second smaller barge for disposal at an
approved landfill site,

After completion of the box culvert between the Halekulani right-of-
way and Kalia Relief Drain, comstruction equipment would use the makai
Battery Randolph Museum parking lot in Fort DeRussy as an access point
and staging area for the remainder of the project. The top of Kalia
Relief Drain makai of Fort DeRussy would be used as a road. A 20'
wide construction easement would be fenced off around Kalia Relief
Drain and public access would be limited to ome crossing point.

It would take about 3 weeks to cast in place a hook-up between Kalia
Relief Drain and the new box culvert fromting the Cinerama Reef Hotel
and Waikiki Shore Apartments. Construction of a2 new Kalia Relief
Drain outfall makai of the connection point would be done with pre-
cast sections in a manner similar to construction of outfall
Alternative X. Armor rocks from the rubble groin onr the Fort DeRussy
side of the existing Kalia Relief Drain might be used for revetments
for the new Kalia Relief Drain. Construction of a new Kalia Relief
Drain outfall would require about 2 weeks on the beach and about
another 12 weeks makai of the shoreline. Upon completion, the beach
would be completely restored and public access would again be allowed
on top of the makai portion of Kalia Relief Drain.

ALTERNATIVE Z

Construction of Alternative Z would begin at the Saratoga/Kalia
intersection and simultaneously proceed east along Kalia Road and
makai across Fort DeRussy. The makai Battery Randolph Museum parking
lot would be used as a staging area and access point for construction
equipment during replacement of the existing Kalia Relief Draim.
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Excavating and recasting higher sidewalks, curbs, and driveways on
Kalia Road would take about 2 months. Excavatiom would proceed
incrementally during the entire two months, subject to noise
limitations established by the State Department of Health.
Improvements on one side of the road would be completed before
construction began on the other side. Omne lane of Kalia Road would be
intermittently closed to traffic while comstruction was taking place.
Tour buses would be accommodated, and pedestrians would be able to use
at least one sidewalk.

Replacement of the existing Kalia Relief Drain with a larger box
culvert across Fort DeRussy would take about 10 weeks. The
construction method would be similar to that used to install a box
culvert down the Halekulani right-of-way.

Replacement of the existing Kalia Relief Drain outfall would require
about 3 weeks on the beach and another 12 weeks makai of the
shoreline. The comstruction method would be similar to that used with
the Alternative Y outfall, including use of a shallow draft barge as a
platform for demolition and construction equipment.

F. COST, FUNDING SOURCE, SCHEDULE

No estimate is available yet for the cost of replacing undersized
drainage pipes at the intersection of Saratoga and Kalia Roads.
Table 1 compares other construction cost estimates for Alternatives X,
Y, and Z,

=20-



TABLE 1

PRELIMINARY CONSTRUCTION COST ESTIMATES
(1981 PRICES)

Alternative x.llIll..‘.'ll.'...................... $0.8 Million
Alterdative Yivenssiiiissassisnuoivaosiceas snsse 3led Million

Alternative Z.ceecescssscesssosasssessnnsssnansass 31.2 Million

Funds have not yet been appropriated to construct these drainage
improvements. The Department of Public Works intends to seek a State
grant in aid.

Construction will be contingent upon funding. To avoid traffic
congestion, construction will probably be delayed until after
completion of the new Halekulani Hotel facilities. Construction will
be scheduled to minimize conflicts with beach use (which is heaviest
during the summer) and proposed improvements to Battery Randolph
Museum at Fort DeRussy.
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CHAPTER II. DESCRIPTION OF THE ENVIRONMENTAL SETTING

A. BEACH AND WATER USES NEAR EKALIA RELIEF DRAIN

The beach in front of Fort DeRussy is moderately and sometimes heavily
used by sunbathers and swimmers. Hobie catamarans are rented from
a concession on the beach fronting Army property. A small comfort
stationm on Fort DeRussy (just west of Kalia Relief Drain) services
beach goers from Fort DeRussy through the Halekulani Hotel.

The beach between Kalia Relief Drain and the Halekulani Hotel is
usually crowded with sunbathers and swimmers. At least three
commercial catamarans pull onto the beach to load and unload
passengers. A commercial outrigger canoce operates from the beach near
the right-of-way between the Cinerama Reef and Halekulani Hotels. Two
small concessions front the Waikiki Shore Apartments and Cinerama Reef
Hotel renting paddle boats, beach umbrellas, beach mats, surfboards,
and beach related paraphernalia. Rental items are used on the beach
during the day.

Aerial photos show that the concession in front of the Cinerama Reef
Hotel apparently was in existence prior to enactment of the State Land
Use Law which established the Conservation District. None of the
commercial beach operations from Fort DeRussy through the Halekulani
Hotel have a Conservation District Use Permit from the State Board of
Land and Natural Resocurces.

Nearshore waters fronting Fort DeRussy, the Waikiki Shore Apartments,
and the Cinerama Reef and Halekulani Hotels are used by swimmers,
snorkelers, and sometimes sail boats and outrigger canoes. A shallow
reef several hundred yards off-shore buffers beaches and water uses
from waves and currents. A popular small wave surfing site "Number
Threes" is located on the seaward side of the reef off the Cinerama
Reef Hotel. A popular big wave surfing site "Number Fours" is
located in fromt of Fort DeRussy.
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Plates 3 to 11 show Kalia Road, Kalia Relief Drain, the Halekulapi
Beach right-of-way, and beach uses from Fort DeRussy through the
Halekulani Hotel. Plate 2 gives an aerial perspective of beach uses.

B. BEACH OWNERSHIP

Makai of Saratoga Road, Kalia Relief Drain is entirely located within
an easement across Federally owned land at Fort DeRussy. Fort DeRussy
Beach is State property makai of the Army sea wall. The City owns a
: 10! wide right-of-way between the Cinerama Reef and Halekulani Hotels.

' Ownership of the beach between Kalia Relief Drain and the Halekulani
Hotel is governed by 3 complex set of rules created by 3 1928 agree-
ment between the Territory of Hawaii and the adjacent property owners.
Among other things, this agreement included the following provisions:
(Ref. 15)

1. A line was drawn on a map establishing the 1928 mean high
water mark. Property owners were free to do as they pleased
with their private beach mauka of this line.

2. Pursuamnt to Act 273, SLH 1927, the Board of Harbor
Commissioners was responsible to attempt to expand the beach
makai of the 1928 mean high water mark (until funds ran out).

3. Upon completion of beach improvements, the Territory of Hawaii
was prohibited from constructing any kind of structure on the
beach except for retaining walls or groins necessary for beach
preservation.

4., The expanded beach (if any) and any natural accretion became
the property of abutting property owners.
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S. If the current mean high water mark were less than 75 feet
makai of the 1928 mean high water mark, then abutting property
owners were prohibited from placing or constructing any struc-
ture closer to the water than the 1928 mean high water mark.

6. Removable structures including portable boundary fences were
permitted on the expanded or accreted beach provided they were
at least 75 feet mauvka of the mean high water mark.

7. Public use of the expanded or accreted beach within 75 feet of
the mean high water mark could not in any way be restricted by
abutting property owners.

While the Board of Harbor Commissioners failed to place sand on the
beach between the Halekulani pedestrian right-of-way and Kalia Relief
Drain, the 1928 agreement still remains in effect. Consequently, the
State Attorney General is of the opinion that if the beach erodes to
the 1928 mean high water mark, then there is no beach legally
available for public use. (Ref. 14) A second important implicatiom
is that the beach in front of the Cinerama Reef Hotel amd Waikiki
Shore Apartments is private property with an easement for public
recreational use. Therefore, construction of a new storm drain across
this beach requires modification of the 1928 agreement. (It also
should be moted that the beach comcessions fronting the Waikiki Shore
Apartments and Cinerama Reef Hotel are located just mauka of the 1928
mean high water mark.)

Since 1971, the State DOT has been attempting to secure the agreement
of Waikiki property owners to surrender all property rights makai of
the 1928 mean high water mark. The DOT, in conjunctionm with the Corps
of Engineers, hopes to widen Waikiki Beach between Kalia Relief Drain
and the Surfrider Hotel. Planning for beach widening has been delayed
pending sign-off by Waikiki property owners. Act 300, SLH 1980, has
appropriated funds for environmental studies connected with beach
widening and matching Corps of Engineers funds will be sought. (Ref.
7, Ref. 13, Ref. 16)
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C. PAST SHORELINE ALTERATIONS

In 1881, there was a continuous natural beach along almost all of the
Waikiki shoreline. (Ref. 9) But by 1928 most of Waikiki did not
have a beach. (Ref. 10 and Ref. 15) After preparing a history of the
marine structures on Waikiki Beach, Jerald Crane reached the
conclusion that seawalls were probably the principal cause of the loss
of the original beach at Waikiki. (Ref. 5, p. 20) In general,
reflection of waves by seawalls causes beach erosion and increases
littoral drift. Crane noted that Waikiki seawalls were not uandercut

by wave action because they were built on a coral shelf which umderlay
the beach.

While mot well verified, holes and channels dredged in the reef might
have contributed to the destruction of Waikiki beaches by trapping
sand. (Ref. 21) Sand mining during the 19th century also might have
contributed to beach erosion.

In 1928, as described in the previous section, the Territory of Hawaii
reached a formal agreement with most Waikiki property owners to
develop a quasi-public beach makai of the 1928 wmean high water mark.
Similar agreements were reached with other Waikiki property owmers in
1929, Except for a short-lived experiment with an off-shore pumping
plant in front of Gray's Beach, the Board of Harbor Commissioners did
not actually place any sand on Waikiki Beach prior to 1939. (Ref. 5,
Ref. 23) In 1929 and 1930, the Board of Harbor Commissioners
constructed eleven experimental groins between the eastern edge of
Fort DeRussy and the eastern edge of the Royal Hawaiian Hotel
property. Figure 10 shows eight of these groins. The Board of Harbor
Commissioners (and later Crane) concluded that these groins were very
successful in capturing sand on their Diamond Head (eastern) side in
front of the Royal Hawaiian Hotel, (Ref. 23) Crane also noted that
for Waikiki as a whole,

The beach of the late 1940s was not much different from that
of the 1920s. There were only scattered pockets of sand along
the beach and the only usable beaches were that beach fromting
the Moana Hotel and the Royal Hawaiian Hotel and the moderate
sized beach that had slowly collected on both sides of ...
[groin Ro. 5 on Figure 10.] (Ref. 5, p. 16)
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Similarly, the Army Corps of Engineers reported that,

Six groins of various lengths located westward from the Royal
Hawaiian Hotel result in little sand retention. A large sand
fhrea lies in the Halekulani-YWCA-Fort DeRussy area where there
_are two groins. [groime No. 5 and No. 6 on Figure 10] During
the investigation, [September 1948 to September 1949], very
little change was noted in this area and it is thus presumed
that the groins have accumulated the sand area and are very
effectively holding it in place. (Ref.37, p. 24)

The long term effects of the experimental groins built by the Board of
Harbor Commissioners is of particular relevance in assessing potential
impacts on beach processes which might occur if a new storm drain
outfall were built off of the right-of-way between the Halekulani and
Cinerama Reef Hotels. A 160' groin (groin No. 6 on Figure 10)
extended directly off-shore from the western edge of the Halekulani
seawall and a 64' groin (groin No. 8 on Figure 10) extended out from
the middle of the Halekulani seawall. An October 1948 survey by the
Army Corps of Engineers clearly indicates groins No. 5, 6, and 8 in
good repair and a beach extending from the western third of the
Halekulani seawall through Fort DeRussy. (Ref. 37) This survey does
not show any scouring of the beach on either side of Groin No. 6. The
1949 beach (drawn in Figure 10) was the same size and shape as the
beach surveyed in October 1948, A 1949 aserial photograph by George
Bacon (Plate 12), which was the earliest aerial photograph that could
be located, shows groins No. 5 and 6 in good repair and a beach
starting just east of groin No. 6 and extending through Fort DeRussy.

Available aerial photos since 1949 show gradual deterioration of groin
No. 6, but do not show significant scouring of the beach on either
side of groin No. 6. However, the beach east of groin No. & has
fluctuated considerably since 1949, A January 1959 aerial photo by
R.M. Towill Corporation (Plate 13), taken shortly before construction
of Kalia Relief Drain, shows that a beach ("Gray's Beach”) had built
up in front of the middle of the Halekulani Hotel. A May 1962 aerial
photo by Photo Hawaii (Plate 14}, made after construction of Kalia
Relief Drain and the Waikiki Shore Apartments, shows that most of the
beach in front of the Halekulani Hotel had retreated westward and that
the seawall in front of the site of the Sheraton Hotel was completely
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fronted by water. {(Groin No. 6 had almost completely deteriorated by
this time.) An October 1979 photo by Air Survey Hawaii (Plate 15),
shows the presence of a beach im front of a small part of the
Halekulani Heotel seawall and most of the Sheraton Hotel seawall.

Figure 11 roughly illustrates how the shoreline has fluctuated between
1952 and 1980 between Fort DeRussy and the Halekulani Hotel. As is
readily ‘apparent, construction of Kalia Relief Drain im 1958 and its
extension in 1969 have not hurt and on occasicn have helped groin No.
5 to hold a beach in front of the Cinerama Reef Hotel. Given the
history of beach aceretion on the eastern side of Kalia Relief Drain,
it is very likely, but not certainm, that there will always be a beach
in front the Cinerama Reef Hotel. However, without artificial
nourishment, the beach in front of the Halekulani Hotel is likely to
be highly unstable.

Over the past 40 years, many hundreds of thousands of cubic yards of
sand have been placed on Waikiki Beach and them eroded. Available
records indicate that except for a brief period in 1930, sand has
never been directly placed on the shoreline between the Royal Hawaiian
Hotel and the experimental groin No. 5 at the eastern edge of Fort
DeRussy. However, sand placed on other parts of Waikiki Beach
probably has been carried there by nearshore currents. Crane and
Gerritsen report that sand was placed on Kuhio Beach in 1939, 1951,
1953, 1972, and 1975; by Queen's Surf in 1956; by the Colony Surf
Hotel in 1963; and in front of Fort DeRussy in 1969 and 1975. (Ref.
3 and Ref. 5) Judge Samuel P. King's recollection that sand was
placed in front of Fort DeRussy in the 19505 could not be verified
because the Army Corps of Engineers did not maintain records for this
project.
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D. BEACH PROCESSES

In the 1920s, there was practically no beach from the Halekulami Hotel
through Fort DeRussy. (Ref. 5 and Ref. 15) After comstruction of a
groin in front of the future site of the Waikiki Shore Apartments, a
moderate sized beach gradually built up on both sides of this groin.
(Ref. 5, Figure 10, and Plate 12) One implication is that this groin
captured sand which was being carried parallel to the shoreline by
longshore currents. A second implication is that there is not a
consistent direction of littoral drift in the vicimity of this groin.
If there were a consistent directiom of littoral drift, them the beach
would be comsistently larger on ome side of the groin. Lee side
erosion is a common effect of groins on littoral drift. By way of
illustration, Plate 12 and Plate 15 clearly show that the beach has
eroded on the western side of the large groin fronting the Royal
Hawaiian Hotel due to the presence of westerly longshore currents. In
contrast, Plate 15 also shows that nearshore currents have not
scoured away the beach on either side of Kalia Relief Drain.

Rapid changes in beach size at Waikiki can be produced by unusually
strong wave and wind conditions that occur relatively infrequently.
Wave reflections off of seawalls probably increase the speed of long-
shore currents and hence, littoral drift. Franciscus Gerritsem's two
year analysis of Waikiki Beach processes reached the following
conclusions:

The wave-induced longshore current is a major cause for the
direction and magnitude of the littoral drift. Along Waikiki
Beach the littoral drift is therefore mostly in the westerly
direction. Occasionally waves from opposite directions cause
a reversal of the littoral drift pattern. (Ref. 3, p. 44)

Loss of sand from the beach takes place predominantly by means
of a series of well-developed rip currents during high surf
conditions. The major rip is situated off the Royal Hawaiian
Hotel and carries a significant amount of sand from the beach
seaward. (Ref. 3, p. 171)

Concerning the section of beach between the Royal Hawaiian Hotel and
the Waikiki Shore Apartments, Gerritsen found:
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This section is presently undernourished because of impounding
of the littoral drift by the Royal Hawaiian Hotel groin.
Consequently, stability conditions are poor. Shoreline
variations are induced by a change of wave apprcach. At times
the YWCA groin (Kalia Relief Drain) acts as a barrier to the
westerly littoral drift by which accretiom occurs. At other
times the drift is directed toward the east causing retrogra-
dation of the same shoreline sectiom. (Ref. 3, p. 76)

Although Gerrxitsen concluded that beach accretiom in front of the
Cinerama Reef Hotel is mostly due to sand being carried in a westerly
direction by surf induced nearshore currents, available research in-
dicates that weak currents frequently flow from west to east in front
of the Cinerama Reef Hotel. Keith Chave and Robert Tait's study of
nearshore currents at Waikiki Beach between March and July 1972 found
that heavy surf on April 26, 1972 generated weak currents that moved
in an easterly direction past Kalia Relief Drain. (Ref. 4) Figure
12 presents Chave and Tait's observations of nearshore currents on
April 26, 1972. Gerritsen also found that during periods of small
waves, tidal fluctuations generated weak easterly currents between
Fort DeRussy and the Royal Hawaiian Hotel. (Ref. 3) Figure 13
presents Gerritsen's observations of nearshore currents due to tidal
changes.

E. HATURAL HAZARDS AND PROBLEMS

1. Beach Retreat. Given the history of man-made alterations of
the Waikiki shoreline, it is not possible to conclude for certain
that there is a permanent beach in front of the Cinerama Reef
Hotel. While beach retreat has never been more than a minor
problem since the 1930s, beach stability may have been artifically
enhanced by placement of sand in fromt of other Waikiki beaches.
Hence, if a new box culvert were built beneath the beach from the
Halekulani right-of-way to the existing Kalia Relief Drain, then
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V = Variable Weok Currents
Thin Solid Arrow = Weak Currents, Less Than 0.5 ft./sec.
Thick Solid Arrow = Strang Currenis, Belween 0.5 ft./sec. ond 4 fi./sec.

Source: Ref. 4, Fig. 6

FIGURE 12
SURF ZONE CURRENTS UNDER HIGH- WAVE CONDITIONS AT WAIKIKI
PREPARED BY K. CHAVE AND R. TAIT

BEACH ON APR. 26, 1972
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there is a slight risk that the box culvert might be exposed by
beach retreat and in effect become a seawall like the ome in front
of the Halekulani. In such an event sand would need to be placed
in front of the Cinerama Reef Hotel to restore the beach and
protect the box culvert.

2. Sand Clogging. The existing Kalia Relief Drain is frequently
clogged and sometimes completely blocked with sand. Storm water
cannot drain from Kalia Relief Drain when the box culvert is
blocked with sand. For that reason, at a total cost of roughly
$10,000 per year, a County maintenance crew visits Kalia Relief
Drain twice a week and uses a firehose to £latten the sand berm
which builds up inside the box culvert (at about the same point as
the beach berm outside the draim). When the sand berm inside
Kalia Relief Drain is flattemed, the outgoing tide and/or storm
water from Waikiki carries sand out of the box culvert. (Ref.
12)

While more research is needed, preliminary study suggests that
sand in suspension near the shoreline is carried into Kalia Relief
Drain by small waves striking the easterm side of the box culvert.
Waves visibly force water (and probably sand) through small cracks
in the box culvert at its pre-cast joints. This kind of problem
can be prevented in a mew storm drain by use of watertight joints.
Other solutions to the sand clogging problem may be developed
during project engineering.

3. Storm Waves. The shallow reef fronting Waikiki dissipates
most wave energy. Wave retraction inside the reef is complex and
varies with the incidence of wave fromts. While waves rarely
break inside the reef between the Halekulani Hotel and Fort
DeRussy, konma winds from the southwest occasiomally generate rough
conditions. Consequently, a new drainage structure must be
designed to withstand wave heights of approximately six feet.

4, Tsunami. Historically, Waikiki Beach has had only minor
water level fluctuations from tsunamis. The highest recorded
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tsunami heights in the project area were 6 feet in 1946 and 5 feet
in 1960. County Flood Insurance Rate Maps (which currently are
being revised) show the estimated 100-year shoreline tsunami
height as 7 feet. The 1946 tsunami from the Aleutians and the
1960 tsunami from Chile both caused extensive damage in downtown
Hilo on the Island of Hawaii, but none in Waikiki. (Ref. 24, pp.
15, 24}

The general pattern of tsumami inundation at Waikiki is expected
to be a long period water level fluctuation with little or no wave
formation. However, if inundation levels are unusually high, then
the backrush of the water can carry large structures and objects.
In this type of case, it would be unfeasible to design a new
drainage structure to withstand potential forces.

F. BENTHIC ENVIRONMENT

In October 1980, a quick assessment was made by snorkelers of condi-
tions from the shorelinme to the reef flat between Kalia Relief Drain
and the Halekulani Hotel. There was almost no live coral. The bottom
was mostly sand and silt strewn over rubble and algae. Moderate
deposits of sand were found in Gray's Channel (off the Halekulani
Hotel) and in the along-shore chamnel between Gray's Channel and Fort
DeRussy. Very few fish were seen. Despite calm conditioms, the water
was slightly turbid.

Diversity and abundance of fish appeared to have declined in the eight
years since a 1971-72 study by John Stimson and Edith Chave. Stimson
and Chave also noted a decline between 1971 and 1972. (Ref. &4, p. 57)
This might have been due to turbidity and siltation which occurred

following placement of a crushed coral beach in front of Fort DeRussy
in 1969-70.

Figure 14 shows bioclogical survey transect lines and statioms used by
Stimson and Chave. Station 2G on the reef flat was within the area
checked by VIN staff in October 1980. Stimson and Chave's findings
include the following: (Ref. 4, pp. 57-58)
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l, Coral cover, abundance of fish, and diversity of fish species
are highly correlated.

2. Coral cover in excess of 10 per cent was only observed outside
the reef crest on transect lines west of the Royal Hawaiian
Hotel (lines 1, 5, 2, and 6).

3. Algae cover was yelatively high inside the reef crest and on
transect lines east of Kapahulu Avenue (lines 3, 8, and 4).

4. Sponges, echinoderms, and molluscs were common in areas of
high algae cover.

5. Abundance and diversity of all forms of biota was lowest on
sand bottoms.

6. Different species of fish and algae predominated at shallow
reef flats than at outer reef slopes with depths of 15 to 40
feet.

G. WATER QUALITY

Weak nearshore currents due to tidal fluctuatioms tend to carry storm
runoff from the existing Kalia Relief Drain in an easterly direction
past the Halekulani Hotel. Kona Winds from the southwest also would
generate easterly currents while strong northeast trades would move
storm runoff offshore. Figure 13 would approximate the most probable
path of dispersion of storm water from Kalia Relief Drain.

Through 1977, the State Department of Health (DOH) monitored coliform

countent in shallow water fronting the Halekulani Hotel. Table 2
summarizes DOH data between 1973 and 1977.
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TABLE 2

DEPARTMENT OF HEALTH FECAL COLIFOBM COUNTS AT GRAY'S BEACH: 1973-1977

Fecal Coliform

Per 100 Ml. 1973 1974 1975 1976 1977
Maximum 93 2300 540 920 240
Minimum 2 1 2 2 2
Geometric Mean 6.1 9.9 8.7 6.2 4.7
Total Samples 84 53 43 34 34

dedededode kR dededede dedododedodododokodedodkokokkodedokokededkdodek dokdok ek ke ke kkkdedkdokkeok vk doke ik dokhkkklok ik k

Current State water quality standards limit fecal coliform content for
nearshore waters to a geometric mean of 200 per 100 ml. in ten or more
samples collected during any 30-day period. (Use of a geometric mean
has the effect of emphasizing long-term trends and de-emphasizing
short-term extreme sample values.) While DOH data in Table 2 can not
be strictly checked against current DOH water quality standards, the
implication is that water quality has been good most of the time,
despite the presence of Kalia Relief Drain.

The visible light spectrum of sunlight is the primary factor
controlling the stability of fecal bacteria suspended in marine
waters. At normal Hawaiian sea water temperatures, in the absence of
light, populations of fecal coliform and fecal streptococcus bacteria
are stable in marine waters for ! to 3 days. However, in bright
sunlight, 90%Z of fecal coliform bacteria will be destroyed within 30
to 60 minutes and 90%Z of fecal streptococcus bacteria will be
destroyed within 1 to 3 hours. (Ref. 34, p. 31) Studies of the Sand
Island outfall in 1970-71 also have found that 90Z of total coliform
bacteria were destroyed in less than 30 minutes. (Ref. 35, p. VII-35)
The ratio of fecal coliform to fecal streptococcus bacteria in raw
sewage is usually greater than 4. In storm water, the ratio is
usually less than 1, {(Ref. 34, p. 31)
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The 1980 DOH Water Quality Management Plan indicates that after
appropriate effluent limitations are imposed omr point source
wastewater discharges, virtually all of Oahu's coastal waters except
for embayments and estuaries will meet State water quality standards.
The significant areas of poor coastal water quality on Ozhu all have
relatively poor circulation and & long water retention time. (Marine
organisms can generally tolerate exposure to dirty water for a few
days.) Areas with poor water quality include Pearl Harbor, the Ala
Wai Canal and Yacht Harbor, Keehi Lagoon, Honolulu Harbor, Kewalo
Basin, and Kaneohe Bay. Because of the longshore currents, pollutants
carried by storm runoff into open coastal waters (such as Waikiki
shorewaters) are relatively quickly diluted and mixed with clean
offshore waters and dispersed over a long stretch of coastline. (Ref.
25, pp. 8-7, 8, 14)

As shown in Figure 15, Kalia Relief Drain is located midway between
two larger sources of storm water: the Ala Wai Canal and the Kapahulu
Drain. (A small storm draimn outfall at Fort DeRussy is not shown.)
During a fifty-year storm the Ala Wai Canal discharges over 23,000 cfs
as compared to the maximum possible 183 cfs generated by Kalia Relief
Drain's drainage area. (Ref. 38, p. 5) During Kona storms, turbid
waters from the Ala Wai Canal create murky conditions along the entire
length of Waikiki Beach and mask the effect of storm water from Kalia
Relief Drain,

Fresh water from Kalia Relief Drain's outfall probably is very rapidly
diluted with sea water. While measurements are not directly available
at Kalia Relief Drain, measurements have been taken for the Kapahulu
Drain which has a much larger drainage basin. (Figure 15)
Immediately after a 3-day storm in February 1972 during which 3 to 4
inches of rain fell, surface sample salinity values below 30 parts per
thousand were only observed right at the mouth of the Kapahulu Drain.
(Ref. 4, p. 59) By comparison, normal sea water has salinity of 35
parts per thousand. Coral can withstand proleonged exposure to sea
water with salinity of 30 parts per thousand without damage. (Ref.
36) A large number of species of Hawaiian coral can endure dilutiom
of sea water to 17 parts per thousand for 15 to 23 hours. (Ref. 35,
p. I11-22)
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The University of Hawaii Water Resources Research Center has examined
the sediments of Waikiki Beach for nitrogen, phosphorus, potassium,
and heavy metals on the same transect lines and stations used by
Stimson and Chave. (Figure 14). The Center reports that

In nitrogen, phosphorus, and potassium the sediments at
Waikiki are comparable to those observed previously in north
Kauai.... Of the heavy metals, lead content of the Waikiki
gsamples is similar to that found in coastal sediments at north
Kauai, but about 1.5 to 2 times that reported for the one
observation at the assumed pristine area of Kahana Bay. On
the other hand, the cadmium content in the Kahana Bay sample
was one order of magnitude greater than that for Waikiki.
Essentially the same is true for the zinc content which was
low for Waikiki compared to that for north Kauai and Kahana
Bay. Mercury levels compare favorably with that observed at
other stations., (Ref. 32, pp.101-2)
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CHAPTER III. ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

A,

CONSTRUCTION RELATED IMPACTS

1. Beach and Water Uses. Outfall Alternative X would require
closing of the Halekulani pedestrian right-of-way for a total of
about 25 weeks as compared to 16 weeks for Alternative Y.
Pedestrian access from Kalia Road to the beach would have to be
diverted to the walkway on top of the existing Kslia Relief Drainm
during this period. Construction of Alternative Z would not
affect use of the Halekulani right-of-way.

Construction of outfall Alternative X makai of the Halekulani
right-of=-way would interfere with public use of part of the beach
in front of the Cinerama Reef and Halekulani Hotels for about 15
weeks., Beach use would be most affected during the 2 weeks of
construction on the beach.

Construction of outfall Alternative Y would interfere with public
use of much of the beach in front of the Cinerama Reef Hotel for
about 8 weeks while a new box culvert was built from the
Halekulani right-of-way to Kalia Relief Drain. Replacement of the
existing Kalia Relief Drain outfall would interfere with public
use of part of the beach in front of Fort DeRussy and the Waikiki
Shore Apartments for about 19 weeks. Beach use would be most
affected during the 13 weeks of construction on the beach.

Construction of outfall Alternative Z would interfere with public
use of part of the beach in front of Fort DeRussy and the Waikiki
Shore Apartments for about 16 weeks. Beach use would be most
affected during the 4 weeks of construction on the beach.

Construction of outfall Altermative X would require use of a
shallow draft barge for about 13 weeks as compared to 15 weeks for
Alternative Y or 2. The presence of a barge would not prevent
beach catamarans from sailing to and from the beach, but would
make it much more difficult.
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While it is not possible to quantify effects on beach use during
construction of drainage improvements, it is likely that many
beach goers will choose to avoid dust and noise. Beach concessions
and commercial catamarans in the project vicinity will probably
lose most business during periods when construction is taking
place on the beach. One possible mitigation measure would be
payment of compensation. However, the City would prefer not to
compensate beach businesses for lost revenues provided that there
is not a legal obligation to provide such compensation. Another
possible (but controversial) mitigation measure would be for the
Board of Land and Natural Resources to issue permits to allow
temporary relocation of beach related businesses to Fort DeRussy
Beach during construction of drainage improvements.

2. Biological Resources. Construction of Alternative X or Y
would require removing foliage (panax and Chinese banyan)
bordering the mauka part of the Halekulani right-of-way.
Construction of Alternative Z would require removing foliage
(octopus trees) bordering the Waikiki Shore Apartments. No rare
or endangered species of plants are involved.

Construction of a new drainage outfall (or replacement of Kalia
Relief Drain) will not adversely affect coral communities and
related ecosystems. Silt curtains will be used during
excavation and construction makai of the shoreline. A number of
other impact mitigation measures have been suggested and details
will be worked out when necessary permits are obtained for
construction. However, it should be noted that the mariane
environment in the project area is already highly degraded.

3. HBoise. While noise regulations established by the State
Department of Health will be met, weekday comstruction noise will
probably adversely affect hotel and restaurant busimnesses in the
immediate vicinity. Measures suggested by the State DOH will be
employed to control noise, including a system for handling
complaints.
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4, Traffic. Kalia Road will be partially blocked off for about
two months during construction of Alternative X or Y. Access will
be maintained to all property adjoining Kalia Road. However,
west—bound traffic will be restricted to one lane. When
necessary, (primarily during comstruction on Kalia Road), a
policeman will be used to direct traffic.

Construction of Alternative Z will require intermittently closing
one lane of Kalia Road during a two month period. Access will be
maintained to property adjoining Kalia Road. If necessary, then a
policeman will be used to direct traffic.

5. Battery Randolph Museum. Construction of Alternatives Y and
Z would both restrict use of the makai museum parking lot. This
would adversely affect museum personnel and visitors who use the
parking lot,.

LONG TERM IMPACTS

1. Beach Processes. Replacing the existing Kalia Relief Drain
with a slightly wider outfall for Alternative Y or Z would not
affect beach processes. However, Alternative Y would require
construction of a new box culvert beneath the beach between the
Halekulani right-of-way and Kalia Relief Drain. While beach
retreat has not been a problem in this area since the 1930s, there
still is a slight risk that the box culvert might become exposed
and in effect become a seawall. In such an event the County would
need to place sand in front of the Cinerama Reef Hotel to protect
the box culvert and restore the beach.

Given the history of beach accretion in the project area after
construction of a 160 foot groim at the western end of the
Halekulani seawall, it seems likely that Alternative X will aot
adversely affect beach processes. However, the impact of a new
outfall on beach processes is not definitely known.
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2. Beach and Water Uses. None of the drainage alternatives
would affect surfing at "No. Threes"”. The presence of a new storm
drain outfall might make it slightly harder for beach catamarans
to sail to and from the beach. The distance between outfall
Alternative X and the existing Kalia Relief Draim would be
comparable to the 250 foot wide Ala Wai Yacht Harbor entrance
channel. Sail boats routinely negotiate the first few hundred
feet of the Ala Wai channel using only sail power.

It is hoped that a new outfall with watertight joints would not
have a sand clogging problem. However, if sand did get im, County
maintenance crews might have to infrequently flatten sand berms
clogging a new outfall. Otherwise, a new outfall would not affect
existing beach and water uses.

Replacing the existing Kalia Relief Drain with a slightly wider
outfall would have no adverse effect on existing beach and water
uses. A beneficial effect would be that County maintenance
workers would not have to continually return to flatten sand berms
clogging the existing outfall.

3. Biological Resources. There is no reason to believe that
improvement of drainage off of Kalia Road would significantly
affect marine life. Over the long term, armor rock revetments
will provide better marine habitat than the existing bottom
adjacent to Kalia Relief Draim.

4., Aesthetics. The appearance of a new storm drain outfall
has been illustrated in Plate 2 and Figures 6 and 9. The
appearance of the existing Kalia Relief Drain is shown in Plates
7, 8, and 9. The appearance of a wider outfall replacing Kalia
Relief Drain has been illustrated in Plate 2 and Figures 8 and 9.

5. Drainmage. Due to existing physical constraints, it is not
feasible to build a drainage system which would completely
eliminate flooding of Kalia Road during extreme conditioms. If a
peak storm occurred during an unusually high tide, them the only
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apparent way to prevent property damage would be to flood proof
individual private garages and basements adjoining Kalia Road.

Tidal changes can substantially affect storm drain capacity.
While drainage Alternative Z would be adequate to accommodate 183
cfs of storm flow during a tide of 1.07 feet above mean sea level,
an unusually high tide could reduce the capacity of Altermative 2
by over 50%. (An unusually high tide would have a similar effect
on the B0 cfs capacity of the existing Kalia Relief Drain or on
the 105 cfs capacity of Alternative X.)

About one-third of storm flow generated by the Kalia draimage
basin originates from areas west of Saratoga Road and Kalia Relief
Drain (i.e. from Fort DeRussy). Drainage of Fort DeRussy would
not be significantly improved by any of the three alternatives
unless undersized drainage facilties on Fort DeRussy were also
replaced.

Existing storm drains on Beach Walk and Lewers Street are
inadequate to accommodate runoff from peak storms. Storm runoff
which cannot be accommodated by these drains ends up as surface
flow onto Kalia Road. Drainage Altermatives X and Y would lower
the hydraulic gradient, thereby reducing the amount of this
surface flow. Storm water would no longer back up Kalia Relief
Drain and the box culvert on Kalia Road and thus reduce the volume
of storm water carried in mauka (upstream) drainage conveyances.

Drainage Alternatives X and Y would divert much of the storm water
runoff off Kalia Road and down the Halekulani beach right-of-way.
This would substantially reduce the flow down the box culvert on
Kalia Road which presently carries runoff from Beach Walk and

~Lewers Street to the existing Kalia Relief Drain. (See Figure 2.)
This also would prevent overloading of the existing Kalia Relief
Drain during a fifty year storm.

Drainage Alternative Z would increase the capacity of Kalia Relief
Drain teo accommodate runoff from a fifty year storm. However,
during peak storms, storm runoff would exceed the capacity of the
existing box culvert on Kalia Road which carries runoff from Beach
Walk and Lewers Street to Kalia Relief Drain. Hence, much of the
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storm runoff would continue to reach Kalia Relief Drain as surface
flow on Kalia Road. Raising sidewalks, curbs, and driveways along
Kalia Road would aid in routing storm flow om the street.
However, storm runoff from a fifty year storm would flow over
curbs and sidewalks on Kalia Road.

Because of undersized drainage facilities on Kalia Road, drainage
Alternatives X and Y are superior to Alternative Z. For example,
assuming a tide of 1.07 feet above mean sea level during a fifty
year storm, Alternative X or Y could accommodate flows of 105 cfs
down the Halekulani right-of-way. With Alternative Z, because of
the undersized box culvert on Kalia Road, most of this would
otherwise end up as surface flow on Kalia Read.

6. Water Quality. Waikiki nearshore water quality will not be
significantly affected by any of the alternmatives. The proposed
drainage improvements will not significantly increase the rate at
which runcff from the drainage basin reaches the ocean except
during intense storms. In turn, during intense storms, this means
an increase in the rate at which pollutants reach the ocean, but
probably not an increase in their quantity. A recent DOH study of
storm runoff from Manoa commercial areas indicates that urban
tunoff has significantly higher concentrations of heavy metals
{(copper, zine, lead, cadmium, chromium, nickel, mercury, and
arsenic), suspended solids, biochemical and chemical oxygen
demand, and various nutrients than nearshore waters. (Ref. 26,
pp- 6, 8) It is probable that rumoff from the Kalia drainage area
would carry similar pollutants. However, these pollutants are mot
concentrated in Waikiki sediments and do not pose an environmental
problem.

As is the case with the existing Kalia Relief Drain, discharge of
storm water from a new (or expanded) outfall will create a visible
plume of dirty water for a relatively short time following a
storm. Street sweeping and municipal trash collection will
mitigate, but not prevent, this impact. Once storm water is
discharged, it will be carried along the shoreline by longshore
currents and will mix with coastal waters. Within a few days,
diffusion and dispersion of pollutants in the storm water will



completely restore water quality off Waikiki Beach.

During southerly winds, the proposed drainage improvements may
create a minor water quality nuisance by snagging floating debris
and limu. The City Department of Public Works would be
responsible for cleanup in the event of citizen complaints.
Replacing Kalia Relief Drain's outfall would create less chance of
a problem than a new storm drain outfall.

C. UNAVOIDABLE ADVERSE IMPACTS

Construction related noise and inconvenience are unavoidable,.
Aesthetic impacts also are unavoidable, Destruction of foliage is
unavoidable.

D. COMMITMENT OF RESOURCES, FUTURE OPTIONS,
AND LONG TERM PRODUCTIVITY

Construction of a storm drain commits the County to maintemance of the
drain, clearing of sand clogging, removal of debris snagged by the
drain, and beach restoration if necessary to protect the drain. The
shorewaters occupied by a storm drain would be permanently unavailable
for recreation.

E. GOVERNMENRTAL POLICIES OFFSETTING ADVERSE IMPACTS

Since Kalia Road services a densely developed resort destination area,
improvements in drainage are felt to offset potential adverse impacts.
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CHAPTER IV. SUMMARY OF UNBRESOLVED ISSUES

Selection among drainage Alternatives X, Y, or Z is not Tesolved
at this time.

Funding of drainage improvements is not resolved at this time.

The issue of how to modify the 1928 Waikiki Beach agreement is not
resolved at this time.

The issue of possible compensation to beach businesses, is not
resolved at this time.

Long-term impacts of drainage outfall Alternative X on beach
processes cannot be conclusively known until after comstruction is
completed.

Whether or not the beach fronting the Cinerama Reef Hotel might
recede in the future is not comclugively known. If the beach did
recede, then a box culvert fronting the hotel (Alternative Y)
would be exposed.

A disposal site for rubble from the existing Kalia Relief Drain
outfall is not resolved at this time.
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CHAPTER V.  ALTERNATIVES TO THE PROPOSED PROJECT

A. NO PROJECT

There is no direct cost or environmental impact from doing nothing.
However, Kalia Road will continue to flood during relatively minor
storms and heavy storms will probably result in property damage and
future damage claims. Flooding will be aggravated unless the County
continues existing bi-weekly maintenance activities to flatten the
sand berm inside the existing Kalia Relief Drain. Flooding will occur
regardless of how diligent the County is in preventing clogging of the
exlsting Kalia Relief Drain.

B. PONDIRG BASIRS

Fort DeRussy would be the only undeveloped area large enough to use as
a ponding basin for storm water reaching Kalia Road. However, the
Army would not be likely to authorize redevelopment of Fort DeRussy
for this purpose.

C. PUMP

Because of cost, potential long-term maintenance problems, and the
risk of breakdowns during an intense storm, pumps are not considered
an adequate substitute for a gravity flow drainage system. Pumps are
rarely used for drainage except when abeolutely necessary.
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D. BUILDING A STORM DRAIN TO THE ALA WAI CARAL

During a ten~year storm, flood water in the Ala Wai Canal at Lewers
Street is at greater elevation than most of Kalia Relief Drain's
drainage area. (Ref. 38, Backwater Computation Form) Hence, it
would not be practical to dispose of storm water on Kalia Road with a
storm drain to the Ala Wai Canal without use of pumps.

Although expensive, it is physically possible to pump storm water from
Kalia Road to the Ala Wai Canal. A pump station and dry well would
require use of about 10,000 square feet of Fort DeRussy next to the
Waikiki Shore Apartments. Assuming that the land is provided at no
cost to the City (which is unlikely), construction of a pump station
and a half~-mile force main to the Ala Wai would cost roughly $3.5 to
$4 million, and operation and maintenance costs of the pump station
would cost about $100,000/year (i.e., have a capitalized cost of about
$1 million). By comparison, construction, operatiom, and maintenance
of Drainage Outfall Alternative Z would cost ome-fourth as much.

Despite the cost differential, a Fort DeRussy pump statioun would be
about as effective as Alternative Z in reducing flooding of Kalia Road
during normal tides. During peak storms, storm runoff would
substantially exceed the capacity of the existing box culvert on Kalia
Road which now carries runoff from Beach Walk and Lewers Street to
Kalia Relief Drain. Hence, much of this runoff would continue to
reach the cormer of Saratoga and Kalia Roads as surface flow on Kalia
Road. Drainage of Fort DeRussy would not be significantly improved by
a pump station unless existing undersized drainage facilities on Fort
DeRussy were also replaced.

During intense Kona storms, turbid water from the Ala Wai Canal mixes
with nearshore coastal waters between Fort DeRussy and the Royal
Hawaiian Hotel and masks the visible effect of water from Kalia Relief
Drain. Hence, pumping storm water from Kalia Road to the Ala Wai
Canal would have much more effect on Waikiki water quality during
minor storms than during intemse storms.
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E. ENLARGING DRAINAGE FACILITIES ON EALIA ROAD, BEACH WALK, ARD
LEWERS STREET

Effectiveness of drainage Alternatives X, Y, or Z could be increased
by enlarging undersized mauka drainage conveyances on Kalia Road,
Beach Walk, or Lewers Street. However, it is not considered
economically justifiable at this time. By way of illustration, because
of the necessity to relocate a maze of buried utilities, coustruction
of the existing box culvert on Kalia Road in 1974-75 took 8-1/2 months
and proved a major inconvience for property owners on Kalia Road.
Because of underground "congestion", replacement of the box culvert
on Kalia Road between Saratoga Road and Lewers Street with an adequate
box drain, if possible at all, could entail as long as a year and cost
as much as §1 million.

F. ALTERNATIVE STORM DRAIN ALIGNMENTS

Several different ocean outfalls were considered, including
Alternative X and Alternative Y shown in Figure 2. A third
alternative, which was rejected, involved an ocean outfall close to
shore with an outlet near the Diamond Head end of the Halekulani
seawall. Total cost for this alternative was estimated at $0.8
million at 1981 prices.

The major problem with an ocean outfall near the Halekulani seawall is
the potential for sand blocking the outlet. Because the beach in
front of the Halekulani seawall is umstable, an intensive maintenance
effort would be needed to ensure that the storm drain outlet remained
unplugged. Presence of a new outfall structure parallel to the
Halekulani seawall would probably interfere with accretion of a beach
in front of the Halekulani Hotel. If current planning efforts to
widen the beach in the project area are successful, then a long ocean
outfall would have to be added to extend the outlet into open water.
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CHAPTER VI. PROJECT RELATIONSHIP TO LAND USE PLANS, POLICIES
AND CONTROLS

Proposed drainage improvements are neither clearly required nor
prohibited by adopted public land use plans and policies. Selection
among project alternatives and impact mitigation measures is more a
matter of judgement than one of law. Regulatory authority over the
project is shared by 12 different public agencies. As indicated in
Chapter VII, as many as 18 different permits and approvals would be
necessary to construct Drainage Alternative Z.

A. FEDERAL LARD USE CONTROLS

The U.S. Army Corps of Engineers regulates dredging and construction
makai of the mean higher high water mark, including inland sections of
Kalia Relief Drain which are subject to tidal influence. The Corps is
responsible to protect the public interest in navigation, economic
development, recreation, flood mitigation, and environmental quality.
Generally, the Corps accepts the advice of the U.S. Fish and Wildlife
Service concerning environmental matters and the advice of the U.S.
Coast Guard concerning navigation. The Corps is responsible to
consider economics as well as environmental impacts when selecting
among proposed drainage alternmatives.

Because the State Coastal Zone Management (CZM) Program has been
approved by the U.S. Department of Commerce, Corps permits cannot be
given without prior approval of the State Department of Planning and
Economic Development (DPED). DPED review is based on the objectives
and policies of Chapter 205A, Hawaii Revised Statutes (HRS). Relevant
policies include the following:

Protecting coastal resources uniquely suited for recreational

activities that cannot be provided in other areas. (Section
2054-2(e)(1)(B)(i), HRS)

Requiring replacement of coastal resources having significant
recreational value, including but not limited to surfing sites
and sandy beaches, when such resources will be unavoidably be
damaged by development; or requiring reasonable monetary
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compensation to the State for recreation when replacement is
not feasible or desirable. (Section 205A-2(c)(1)(B)(ii), HRS)

Ensure that new developments are compatible with their visual
environment by designing and locating such developments to
minimize the alteratiom of natural landforms and existing
public views to and along the shoreline. (Sectiom 205A-
2(c)(3)(B), HRS)

Preserve valuable coastal ecosystems of significant biclogical
or economic importance. (Section 205A-2(c)(4)(B), HRS)

Direct the location and expansion of coastal dependent
development to area presently designated and used for such
developments. (Sectiom 205A-2(c)(5)(C), HRS)

The c¢riteria set feorth in Chapter 2054, HRS, would favor but not
require selection of drainage Alternative Z. Alternative X would
involve a new outfall structure which would affect views along the
shoreline and beach catamaran service. Alternative X also might
affect beach processes. Alternative Y would require a new box culvert
along the shoreline beneath the beach. If this culvert were exposed
by beach retreat, then the County would need to place sand makai of
the culvert to restore the beach.

The U.S. Army Support Command Directorate of Engineering and Housing
controls Army property at Fort DeRussy. Use of the Battery Randolph
parking lot as a staging area during construction of Alternative Y or
Z would require a real estate license from the Directorate of
Engineering and Housing. Army concerns primarily are to maximize
public recreational use of Fort DeRussy beach and minimize project
impacts on use of Battery Randolph Museum. These concerns would best
be addressed by Alternative X.



B. STATE LARD USE CONTROLS

The policies of the State Plan (Chapter 226, HRS) and the State CZM
Law (Chapter 205A, HRS) by law are binding on permits and approvals by
State agencies. Theoretically, this is supposed to prevent myopic
decision making. In practice, no State agency has amended its
regulations to specifically incorporate the policies of the State Plan
or State CZM Law. Relevant policies of Chapter 205A have been
previously discussed. In addition, one policy of Chapter 226 is
pertinent:

Direct future urban development away from critical
enviroumental areas or impose mitigating measures so that

negative impacts on the environment would be minimal.
(Section 226-104(c)(4), HRS)

As indicated in this EIS, mitigation measures will be employed to
minimize environmental impacts, regardless of which drainage
alternative is selected.

Pursuant to Chapter 205, HRS, and the State Land Use District
Regulations of the State Land Use Commission, lands mauka of the
shoreline are in the Urban District and subject to County regulation
while lands makai of the shoreline are in the Conservation District
and subject to regulation by the Board of Land and Natural Resources
(BLNR). Permit applicatiouns for development in shoreline areas must
be accompanied by a recent shoreline survey certified by the State
Surveyor (DAGS Survey Division). A shoreline survey meeting State
requirements will be conducted following final approval of this EIS.
The standard usually used for identifying the "shoreline" is the makai
edge of vegetation. In the absence of vegetation, the makai edge of
permanent structures such as the Fort DeRussy and Halekulani seawalls

and the Cinerama Reef Hotel parking garage are usually used to
indicate the "shoreline".

The BLNR has placed Waikiki Beach and its shorewaters in the Resource
Subzone of the Conservatiom District. BLNR Regulation No. &4 provides:

The objective of this subzone is to develop with proper
management, areas to ensure sustained use of the natural

-H2=



resources of those areas. (Section 2 (D))

Flood control projects, such as proposed drainage improvements, are a
permitted use in the Resource Subzone. Regulation No. 4 Section 6
also requires the BLNR to impose conditions on Conservation District
Use Permits in order to preserve envirommental quality and mitigate
hazards and adverse impacts.

The BINR controls disposition of State property at Waikiki Beach. To
varying degrees, all proposed drainage alternatives would require
permanent drainage easements across State land and authorization for
temporary use of State land during construction. The only laws which
provide policy guidance concerning County use of State land are the
State Plan and the State CZIM Law,

The State Department of Transportation (DOT) Harbors Division
regulates dredging and construction on shores and shorewaters "...
belonging to or controlled by the State of Hawaii ...." (DOT Harbors
Division Rules and Regulations and Tariff No. &, paragraph 3801) The
only laws which provide policy guidance concerning DOT Shore and

Shorewaters Construction permits are the State Plan and State CZM Law.

The DOT Harbors Division is responsible to enforce the 1928 Waikiki
Beach agreement (described in Chapter 2(B) of this EIS) which
prohibits construction of permament structures (including storm
drains) on the public beach easement fronting the Waikiki Shore

Apartments and Cinerama Reef Hotel. The Harbors Division has
partially incorporated responsibilities established by the 1928
agreement into Rules and Regulations Governing Waikiki Beach. In
particular, these regulations provide that:

WAIKIKI BEACH: Means any and all lands along the shores from
the Diamond Head Boundary of the Elks Club ... to the Diamond
Head boundary of Fort DeRussy ... over which the State of
Hawaii now has or may hereafter acquire an easement for the
use of the public as a bathing beach .... {(Section 2.08)

STRUCTURES AND OBSTRUCTIONS PROHIBITED: No perscon shall

construct, erect, place, deposit or set up any building,
structure, booth, wall, obstruction or anmy improvement, real
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or personal, of any kind, whether temporary and/or portable or
permanent in nature, on or at Waikiki Beach, except such as
may be approved by the Department for sporting events, public
safety or for use in connection with beach construction,
repairs, preservation or cleaning. (Section 3.03)

All proposed drainage improvements, to varying degrees, would require
some construction on a public beach easement. Hence, it would be
necessary to amend the 1928 Waikiki Beach agreement and obtain the
DOT's approval to build a storm drain on Waikiki Beach before
beginning construction. Such actions are felt to be justified because
proposed improvements would reduce future property damage and public
inconvenience resulting from flooding of Kalia Road.

The State Department of Health regulates marine dredging and
construction which may "... degrade marine bottoms ...." (Public
Health Regulations Chapter 37-A Section 3.4 (B)) From the standpoint
of water quality, DOH preference is to diffuse potential storm water
impacts on marine ecosystems by use of multiple small drainage
outfalls. Given the degraded quality of the bottom beneath the
existing Kalia Relief Drain and fronting the Halekulani beach right-
of-way, DOH Regulations do not provide a firm basis for selecting
among proposed drainage alternatives.

C. COUNTY LAND USE CONTROLS

A special management area (SMA) permit would be needed from the
Honolulu City Council before any other State or County permit could be
given to construct proposed drainage improvements. State CIM Law
guidelines require the City Council to impose conditions on SMA
permits to minimize adverse impacts from developments. Also SMA
permits cannot be granted unless the City Council finds:

(A) That the development will not have any substantial adverse

environmental or ecological effect, except as such effect is
minimized to the extent practicable and clearly outweighed by

-



public health, sarety, or compelling public interest....

(B) That the development is consistent with the ... policies ...
of this chapter....

(C) That the development is consistent with the county general
plan.... (Section 2054~26(2), HRS)

Relevant policies of the 1977 County General Plan Objectives and
Policies include the following:

Design surface drainage and flood-control systems in a manner
which would help preserve their natural settings. (Natural
Environment Objective A Policy 5)

Protect the natural environment from damaging levels ot air,
water, and noise pollution. {(Natural Environment Objective A
Policy 6)

As previocusly discussed, the policies set forth in Chapter 205A, HRS,
would favor but not require selection of drainage Alternative Z. SMA
permit guidelines (including General Plam policies) also favor but do
not require selection of Alternative Z.

The State Shoreline Setback Law requires that two public hearings be
held before a public agency decides to undertake construction or
development within a 40 foot strip mauka of the shoreline. Before
building one of the proposed drainage alternatives, the Department of
Public Works (DPW) will need to hold two public hearings.

A Waikiki Special Design District Development Conformamnce Certificate
would be needed for construction of a mew box culvert mauka of the
shoreline. The Department of Land Utilization is not given relevant
standards by the Waikiki Special Design District ordinance for
selecting among proposed drainage alternatives.

DPW grading/grubbing permits and Building Department building permits
are essentially ministerial. While they set performance stamrdards for
construction methods, they do not authorize agency Selection among
proposed drainage alternatives.
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CHAPTER VIl1. HNECESSARY APPROVALS

Approval

EIS (Chapter 343, HRS)
Approval of Shoreline Survey

Special Management Area Permit

Shoreline Setback Requirements

Waikiki Special Design District
Development Conformance Certificate

Grading/Grubbing Permit
Building Permit

Conservation District Use Permit
Easement for Permanent Use of State Land
Right of Entry for Temporary Use

of State Land

Shore and Shorewaters Construction Permit

Waikiki Beach Regulations Approval

Approval of Drainage Outfall
EIs (NEPA)

Permit for Comstruction in Navigable Waters

Bridge Construction Permit

Real Estate License for Temporary Use
of Army Land at Fort DeRussy

Agency Public Hearings
Governor
DAGS -
City Council 1 hearing
DPW 2 hearings

DLU 1l hearing
DPW
BD
BLNR
BLNR

BLINR
DOT

DOT

b® =
COE
DPED & COE Op. COE hearing
cG 8

DA

dkkdekdhkfhdkkhk ik vkkfkikhdckkikkikkikkkhkikkkdkhdkkikikbkikddkkkdikididhhikhr

DPW - County Department of Public Works

BD - County Building Department

DLU - County Department of Land Utilization

DAGS - State Department of Accounting and General Services, Survey Div.,
BLNR - State Board of Land and Natural Resources

DOT - State Department of Transportatiom, Harbors Division

DOH - State Department of Health, Pollutiom, Technical Review Branch
DPED - State Department of Planning and Economic Development,

Coastal Zone Management Branch

COE - U.S. Army Corps of Engineers, Homolulu District

CG U.5. Coast Guard

DA - U.S., Army Support Command Directorate of Engineering and Housing
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CHAPTER VIII. AGENCIES AND PERSONS CONSULTED
A. LIST OF CONSULTED PARTIES

1. Federal Government
* U.S. Army Corps of Engineers, Honolulu District Engineer
# * U.S. Army Support Command, Director of Engineering and Housing
% U.S. Fish and Wildlife Service
* U.S5. Coast Guard, Fourteenth Coast Guard District
* Post Commander, Fort DeRussy

2. State Government

f * Department of Health

Department of Land and Natural Resources
Department of Planning and Economic Development
Department of Transportation

State Office of Envirommental Quality Control
University of Hawaii Environmental Center
University of BHawaii Water Resources Research Center
State Senator Neil Abercrombie

State Senator Ann Kobayashi

State Senator Clifford Uwaine

State Senator Wadsworth Yee

State Representative Kinau Kamalii

State Representative Paul Lacy

=

T T e
ok o o ¥ ¥ F

3. County Government
# * Department of Land Utilization
# * Department of Transportation Services
# Department of Parks and Recreatiom
# * Department of General Planning
# * Police Department
# * Board of Water Supply

4. Private
Waikiki Improvement Association
Waikiki Neighborhood Board
# * Waikiki Residents Association
Sheraton-Waikiki Hotel
* Halekulani Hotel
# Cinerama Reef Hotel
Waikiki Shore Apartments
life of the Land
Hawaii Surfing Asssociation
Nathan Napoleon
* Ted Bush
Don Lipton
* Raymond Rillamas

* Parties commenting on the Envirommental Assessment.
# Parties commenting on the Environmental Impact Statement. s

B. COMMERTS ARD RESPONSES
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br. Michael J. chun
Divector and Chicf Engiocer
Deparvement of Public Works -
City and County of llonolulu

L ]
650 South King Street
Honolulu, Hawair 96813

g 133t

¥
WA

Dear br, Chun:

B %6 5T

The Environuental Assessment (EA) for the Kalia Hoad Relief Drain
Walkikli, Oabu,

atfer:

vject,
Hawail has been reviewed and we bave the folloving comments to

4. Aw 1mdicated on page 17 of the EA, Alternative Y would require use of

the Battery Randolph Museum makal parking lot at Fort DeRussy as an access
puint and staging area during a portion of the project. A real estate license
pefmitting soch temparary use will have to be obtained from the Real Estate
Munagement Branch, Divectorate of Engineering and Housing, US Army Support
Comnand, Hawaii (USASCH}. The proposed wee of the parking lot will have a
tempurary adverse iopact on museum persoonel and visitors to the area.

b, Should the museum parking lot be used for the Kalia Road Relief Drain

Project, coordination with the Pacific Ocean Division (POD),

Corps of
Engincers is suggested,

Future consttuctivn of a Regional Visitor Center by
Tob at Battery Randolph could further tompound the parking problem. While

yvur consiruclion schedule is contingent upon funding and the timing of

Fenovations to the Nalckolani Hotel, cunstruction of Lhe Regivnal Visitor
tenter shoutd also be considered in the plasning process.

€. UBASCH concors with your conclusivn (page 45) that the project will
vuly shightly iwprove drainage st Fort DeRussy .

Thank you tor providing ua the oppurtuniily Lo comment on the EA.  1f you hisve
diy questivny concerning our comments, please contact the Euvivunmental
Havagement Hranch, Bireclorale of Engiveecing and Houwsing at 655-0691/00Y94,

Sincercely,

1,7, ) 1 o/
( (-ffl-‘?ﬂz [/ / 7{
ADOLEN A, HICHT
COL, EN
Ditector ot Engrnceriaog and Housing

DEPARTMENT OF PUBLIC WORKS

CITY AND COUNTY OF HONOLULWU

WD SOMTH RING GTREE T
HOMNOLUL L HAWAL 96813

EILELH B 4nDLiiOn

lial L 4 Soun
nargm

BERACIGR dmd Smer? FasinEla

101=12-0197

April 22, 1yd1

Calonel Adolplh A, Night

Director of Engineering and Houslng

Department of the Army

lleadquarters U. 5. Ammy Support
Coamsnd, Hawall

Fort shafter, Hawall 96858

Dear Colunel Highe:

Subject: Your letter of Harch 13, 1981 concerndng
the Envlrowsental dszususent for the Kalia
Road Belief Dradn Project

We appreciate your canments and will coordinate sur plans with the Corps
of Epglaeers.  In order to address additional public concecus, the
propogsed relief drain project will be delayed while we prepare an
Eoviromental Impact Statement (E1S). The Envicomweental Assesswent thatl
you tevivwed will become the basls of an EES Preparation Hotieoe aud will
be subzitted to the Envirvomental Quallity Coamisslun,

He ke atoha pumchana,
‘ -3 -

Eor MICHAEL 1. ©Cllon
Dirccetar amd Chlef Epgineer

cecl  VIN Pactilc
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Februaury 23, 1981
101-12-0195

Mr. Hichael J. Chun

Dlrectur and Chlef Engincer
Clty Depactment of Public Works
650 South King Street

Honolulu, Hawali 96813

April 22, 1981

Re: Enviroumental Assesseent (EA)
Kalla Road Rellef Drain
Walkiki, Oalw, Howall

ear Mr, Chun: Fish and Wildlife Service
Eovironmental Services
MW have veviewed the subject Envirommental Assessment (EA) and offer the U. S Departoment of the Interior

fol lowing cumments, P. D. Box 50167

Honolulu, Hawall 96850
The proposed project will have little if any long range adverse fmpact oa oRosCiNe

fish and wildiife resources in the area. lowever, construction activities Gentlemen:

have the potentlal for aw adverse impact unless care is exerclsed.

14 Subject: Your Letter of February 23, 1981 concernlng
ot The Service recommends the fol loving precautlons be taken, in addition to the Environmental Asse¢ssment for the Kalla
| those reguired by appllcable laws and regulations. Road Relief Drain Project
I, Extreme vare will be token to insure that no debris, petroleum We appreclate your comments and will lacorporate suggested {mpact mitigation
prodducts, or other deleterious waterials be allowed to fall, Elow, measures in our construction plans {f the proposed project {s faplemented.

In order to address additiomal public concerns, we will be preparing an
Environmental Impact Statement (EIS) on the proposed relief draln pruject.
1,  All vonstruction activitles within and adjacent to the witer will be The Environsental Asgessaent that you reviewed will become the basis of

CosUnm el N S Biulete tu:bld%ty Nk xoiikzal wruslans an E15 Preparatlon Notice and will be submltited to the Environmental
Quality Coamigsion.

leach, or otherwlise enter the water.

3. if & bucket dredge is used, there shall be no stockpiling of materialsw
in the water to obtain full buckets. He ke aloha pumchana,

We appreciate this opportunity to comwent. s ]!)Q . ‘ 3’&“‘;%

for MICHAEL J. cHUN

Stncerely yours,
Pirector and Chief Englecr

,' \j”’.‘ / Lo
,/,//;.I,V/,q,;/ L fegant LE—
Hevin U, Hulabuary

Beputy Project Leader for ce:  VIN Pacifle
Envirenmental Services

yOor

el RMES
kst
EFA, San Franclsce

AL
Eragdalsy

Save Encegy und You Serve Awmciwa’
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DEPARTMENT OF TRANSPORTATION
UNITED STATES COAST GUARD

cfml’ﬂ;(

s/ 3 OEPAHTHMENT OF PUBLIC WOHKS
a4l CITY AND COUNTY OF HONOLULU

COMMANDER { 1) L50 SOUTH KING STHEET
Fouttwanth Coust Eﬁ.a Disterscy HONOLULL, HAwAll $6813
Ponce Kalamanools Fedesal Bldg
300 Ala Moana Bled

Honoluby, Hawaii 98850

EILELH M AHOLHIDN ISR AL 2 Cenins
[TT) WIRICTOR and CHILT Cakimbds

11000
Liww Serial 532
9%} 25 February 1981 101-12-0193
Me. Michael J. Chun April 22, 1981
birector and Chlef Engineer -
bBepartment of Public Works 2 =
City and County of ltonolulu ~ .
650 South King Street ™ my
Hlonolulu, Hawaii 96813 = T8
gt
Deay Mre. Chun: w ;:3 Commander J. E, Sclwartz
. | ad] Departoent of Transportation
The Fourteenth Coast Guard District has reviewed = = u. 5‘c°°'2f"°'dc §ii
the Environmental Assessment for the Kalia Road Relief &8 = ;g;‘t“““"ﬂ °a:‘ v ! AurElce
brain Project and has no objection or constructive & Al:'h;““ :“l“";;u
comments to offer at the present time. !_ Honolulu, Hawvall 9685
_.l'" 3, - .
Sincerely, oo bear Commander Schwartz:
Subject: Your Letter 11000, Serial 532, of Febroary 25,

1981 concerning the Environmental Assessment
for the Kalio Road Kellef Drain Project

J. E. SCHWARTZ i
coRtrandery s By o 'E{Qard We appreciate your comments on the proposed project In order to
bi ok . s e ) : . : ot i
HEpIEE SAaning Off.u:ela address additlopal public concerns, we will be preparlng an Environ-
mental Ippact Stutement (EIS) on the proposed relief drain project. The

By Direction

Environmental Assessment that you revicwed will become the basls of an
EIS Preparation Hotlce and will be submitted to the Epvironsental

Quality Commisslon.
He ke aloha pumchana,

e
Y 2
i e
L o T Lo G ek
] " =
For HICHAEL J. CHUN
i Director and Chief Engineer
@
ce:  VIN Paciflc
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Hr. Michael J. Chun 1 =
Director und Chief of Englneer : N
Depsrtment of Public Works
City uwnd County of Honolulu
650 HSouth King Street

llonolulu, Hawmil 96813 i .

Dewr Mr, Clun,

kerference Environmental Asgsessment Report for the Kalia Road Rellef Dratn
Project, Weikiki, Oshu, llawvail.

it is noted thut both the Army Corps of Engineers and U.5. Army Support
Commund, Dircctor of Emplovering and Jlousing, are listed as Federal ageuncies
to be consulted. This office will, therefore, defer any comments on the
cnvironmental sspects of the proposed project to those agencies.

There are tvo aspects of the project which will need to e coordinuted
through this offfce when the project s scheduled - traffic control and
use of Lhe parking arce for contractor use. Request coordination be
estubllshed with the Post Communder, Fort DeRussy prior to start of
project so that sppropriste plans and use permits can be made without
delay of work.

I'oint of contucl will be Captuln Richard O. Hooter, Poot Commander, Fort
BeRuusy, 5h3-2670, or 5k3-2690.

oA e

RICIARD G. HOOTER
Captain, I
Foast Communder, Fort DeRuuusy

Eribdm n auDLMuION
“area

DEPARTMENT OF PUBLIC WORKS
CITY AND COUNTY OF HONOLULU

B30 SOUTH KiMG STHEE T
HOMNOLULL, HAWAH 96813

MICHALL 4 Citites
BIELCTON Sug SmiLf Caglanin

101-12-0203

April 22, 1981

Captain Hichard G. Hooter

Post Commander, Fort DeRussy

Department of the Army

Headquarters U. 5. Aemy Support
Command, Hawalt

Fort Shafter, Hawaii 96858

Dear Captain Hooter:
Subject: Your Letter of April 6, 1981 concerning the

Envir tal As t for the Kalia Road
Reli¢f Drain Project

We appreciate your comacnts and will continue to coordinate ouwr plans
with you. Ian order to address additional public econcerns, the propesed
relief drain project will be delayed while we prepare an Environmental
Impact Statement (EIS). The Environmental Assessment that you reviewed
will become the basis of an EI$ Preparation NHotfce and will be submicted
to the Environmental (uality Commisslon.

He ke aloha pumehana,

L JSJQ : ! : EE tk—
rof HMICHAEL J. CHUN
Dicector and Chief Englnecr

¢c: VTN Pacific
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S N
Subject:  Beguuedt for Comnents on Environmental Asscssment for Kalia Rol I(uliuf
Beain Projuct, Weikiki, Oashu, Hawaii, THK 2-6-04: 9, Por. 10,

Thank you tor allowing us Lo review and comment on the subject esvironmental
duuunaient.  Plusse be informed thet we du not have any objections ta this project.

He sulmit the tollowing comments for your ififormation and consideration:

Water guality

Constlouctiog aclivilivs oulil be free of trash, silt, 0idl and grease, €loastable
aud scttleable solads ducing and after construction.  In addition, silt barpiers
to mipimice turlidity should be used.  Construction plans and specifications should
speeily Lhese water pollution control measures.

thoi vy

o Concitroctiun sctivities for the proposed project must comply with the provisions
ef Pl i Health Hegalations, Chaptur 444, Community Holuse Contral for Oahw,
e duntroctor post comply with the comlitional use of the permit as specified
ot cegulations and the comditions iusued with the permit.

e

Tratbie onise from heavy vehicles travelling to amd from the construction site
deigtil bes mranetmd 2ol dne restdentyal areas gmd must cumply with the provissons of
Pulilyg Wealth Bequlablboms, Chapter 448, Vohidoular Hoise Control for Ouba.

Soooth sated b the stuckpa Py of matoetal, cguipment maintensnce, oc sturaye
SR L TR 1 I O TR 1ty within the projevl akea, special precautjons must be taken
o mbntmiae ooise Iupauls on odjacent residents.

o bl close prokasity ol botels end businesies Le the progosed project, it
vib that special Constenetion avise contiol styatogics e lmplementod .

Hr. Michael J. Chun B Fobruary 27, 19yl

a. Site nobse control - Thu use of temporary barrierns, work hour reslrictlions
for noisy equipment, Jjob site traffic control and equipment location,

b.  Equipment noise control - Substitution of gquicter eguipment and processes,
modification of existing cquipment for quieter operation, puciodic
majntenance of cquipment, and contractor/operator education,

€. Community relations = Public relutions and information for residents of
affected areas, including a complaint managument center for direct handling
of complaints,

We realize that the statements are guneral in nature due to prelinminacy plans being
the sole source of discussion. Wae, therefore, reserve the right to impose fulvre
¢nvaronmental restrictions on the project at the timg final plans are submitted to
this cffice for roview.

Sincerely,

o )
hv M:L‘:N '!..} b:e}litzu

Deputy Director for
Enviponmeatal Nealth
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10 Mr o Wicnael J. Lhun, Birector and Chief Encineer
Department of Publyc Works

| ROM: Susunu Ono, Chairman
Board of Land and Matural Hesources

SUBJLET:  Kolig Road Relief Orain Project Envivomienial Assesssent |LA)

W have received the Environmental Assessment and have the following
tu ufler

A The applicant proposes general iwprovements to drainage for the
Ealia Road vicunity of Harkak liproveswents are pecessitated sipee
existing drainage fachlities are inadequate to accoupadate "10-pear®
stwns without flooding.  Such floods in 1977 cost the City and
Caunty S121,25H 10 demage settlements, further claims, some
50111 pending, lave resulied from a 1979 storm

The subject LA proposes, "if feasible.” to replace on existing

44" boa culvert unider Folia and Savatoys roads with a 77x7" cuteset
and o install bengath on existing, public, pedestrian right of-vay
fubich passes fmn Kalia Road to Gray's Beach, which fronts the
Conervama Reef and Halekuloni Hotels) o new culvert.  Tun majwer
albernal ives ave progassd for e sewr colvert: ) bateral extesson
ot the new calvert, benealh Lhe beach, to Intersect with the exast-
g balig Reldet Areain Ocean Outfull, which weadd consequent ly
require sndargesent {(extraction of Lhe existion outtall and 15talla-
tian of the enlaryged version), or 2] svaward extension of the K
culvert Lo lorm g new ocean oulfall, paralleling Lhe exisliog
wullall,

Thet twbn sl lall allovsative is eapectod G couse anterference with
beach arcen, vee fal Uds Docat bon esteicted oo sunbalbiomg,
vty onsd Comme 1ol cotamaran watdva), o bolh, for approxi-
mstoly four manthe:s Lhe project cost, e 190 dollawry, wondd be
Al 00 M vingle-outtall aitermative would requicve aboul sis
months of aeterfecence and cout $1,200,000 (1980) . The applicant

.:, talends Lo seek o Slale granl- 1 aid Lo fund the progect.

1/ (. i B e

Heo Michael J. Chun
Page 2
Apiril 16, 198

B. Couments:

He understand Fyom a March 18 telephone conversation with staff of
the applicant’s Cngincering Division, Hastewater section, that

1) the twin-outfall alternative may [or way not) alse involve
installation of additional proleclive “armor rocks” about the
existing oulfall, 2) reconsideration is being given to enlariing the
entire existing culvert beneath Kalia and Saratoga Roads (preswmably
no new culvert would then be required), although this alternative
was rejected in the EA for reasons of cost, and 3} the entire

matter will be the subject of 4 forthcoming EIS For which preparation
is soon to be initiated.

The applicent nutes thal cormercial operalions on lhe affected beach (three
conmercial catamarans, a comercial outrigger canoe, amd two operations
offering rental of beach pavaphernalia) are operating without any permits from
this Department {p. 20}, and propuses Departwental permits as a means of
mitigating consiruction impacts on these veamtures (p. 43}, The opplicant
further notes that the existing talia Redief Drain (outfall) was extended in
1969 without any permit from this Department,

We believe that to evaluate the proposed alternatives there is needed a
clear statement of applicable policy objectives and the order of their priovi-
ties. On the basis of the information provided, it appears that four major
objectives are involved {not necessarily listed in order of priority):

~to provide clean, sandy beaches with safe, clear, inshore waters for (9
benefit of the Haikiki tourism industry and beach guing public,

~to protect the pubbic maturs) rusources of the nearshore enviromeentl for
present and future public use,

-to provide dey Streets amd to protect certain hotels and relail
premises in the Xalia vicinity trom flooding: and

-to minimize cost Lo the taxpaying public of the Slate.

He submit that the dmpertance of the Haikiki tourism industvy o the
State's ecommay 15 such that the first of the above, or "towrism objective,”
werity more attenlion Lhan 1L has received in the subject EA, Moreover, this
industry 15 dirvectly dependent on envirommental quality: towrists are atiractod
by, and expecl to find, a yendle clinate, clean beaches, and clear, tropical
waters,  We bebteve Lhe importence of this envicomment has beew sverloghed
Hinle dusping stovivaters just off Gray's Scach may be the simplest
engincering solution to the existing drainage problem, we suygesl it is
inconsistent with the tourism objeclive.
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He . Michael Jd. Chun
Page 3
Apral lo, 1wl

The incunsistencies are particulavly appareni with respect to health
and water clarity, Data oo fecal coliform bacteria are presented (Tabte 2)
to show that “matesr quality has been good wost of the Lime, despite the
presence of [the existing] Falia Redief Deain® (p. 41); however, the EA
nutes that these data “can nol be strictly checked against this [DON
water quality] standard” (Joc. cit.}, and elsewhere acknowledges “Lhe
proposed draineye improvements will increase the rate of [sici which runoff
from the drainage basins reaches the ocean...in turn, this means an
increase in the rate at which pollutants reach the ocean...” {p. 45).
Therefore, 1o adequately evaluate the patential impact of Lhe proposed
project on the towrsim objective {and on rosident beachgoers) are needed
tecal coliform counts from pertods during and inmediately following storms
Such infurmation could avoid a conceiveble necessity for posting siyns
warninyg against polluted waters at Gray's Beach after every large storm,
He Jurther note from Table 2 Lhat wilh the existing drainage system the
wax sy values for fecal coliform bacteria have exceeded current State
standards 1 each of the years included. The [A predicts that "as is the
case with the existing...Drain, discharge of storm water from a new {or
vxpandud) vutfall will create a pluse of dirty water for o relatively shorl
Lime following a storm. Qnce discharged it will be carried aloag the
shoreline. . and will wix with coastal watevs® {p. 46} He suggest that
since much of Haikiki's rainfall appears Lo occur wilh Kona storvms, wind-
driven surtace curvents and storm waves will conbineg to concentrate “dirty
waler, feceal coliform bacteria, other contaminants, and debris in inshore
waturs dind may even drive iU up on the beach. The resultant health bazard
and covironental degradation must inevitably impact recreational use
by Ltourist amd resident beachgoers.

Tharefore, we sugyesi cansideration be given to other alternatives
than those addressed in the subject LA, For cxample, storm walers from
Falia Hoad could be routed across Kalakeus and discharqged into the Ala
Wai Canal, 4 Tagility designed, constructed, and preseatly opevating for
Slose drainage purposes.  Thus, while we expect that initial construction
Losls may be wuch higher for such mconsiderad options as an "Ala Hai
alternative,” we suggesl thal leng-term economic impacis be included in
the evaluation of o wider range of alternative solulions.

From the stendpoinl of aguatic resowrces, we note that warine urgqniSms
woald inevilably suffer short-term effects from the proposed conslruction
and al least some degree of adverse bong-terw fmpacls from Lhe operation
ol Lhe proposed draingge fmprovements. The LA states "there is no
veeatnn to belicve Ut inprovenent of drainage of £ Folis Road wonld
cagniticantly ol fect marine Tite” (p. 44). HWe question this assessaeat
wince Lhe “wmaring enviromsent in the project arca is alecady highly
doyraded a5 o resull of siltation. ™ {p. 43), and it is not iwdicated
Uhat adequate weasures would be Laken to control 1) soil erosion and

Mr, Hichael J. Chun
raye 4
April 16, 1981

and transport of sediments during constraclion aclivities proposed for
epwrgent lands, and 2} turbidity sitework on submerged lands. The EA
suygests thel “silt curtains will be used if warranted” (loc. cit.): we
submit that the use of silt curtains {plus addilional wethods as necessary)
is warvanted, all the wore since this environment s already severely
stressed. [t appears Lo us thal the natural resource objective could best
be mel by discharging storm waters elsewhere than directly into the ocean.
We note thal the Ala Hai Camal, for example, 1% already subject Lo large
volumes of runoff from mauka lands. Therefore, the additional impact

of drainaye discharge from Kalia Road would be insigaificant. [n this
instance the objectives for tourism and natural resources are congruent.

The third objective, the inmediate aiw of the proposed project,
presunably would be served by any except the “Ho Project” alternative {p. 47},
The economic imwpacts of this alternative, on the City & County and on Lhe
Kalia Road hotels, have been addressed in the subject EA but may require
reevaluation in light of the tourism objective.

The Fourth objuctive, of minimizing expense to taxpayers, clearly
points Lo the no-action allernative as an insiediate resolution since the
reported amuounts af the damage cloims are far lower than the projectoed
construction costs. It may be possible to show thal this objective would
best be met over a lonyer interval by taking action to inmgrove drainage, in
which case the logical choice would seem to be the shortest, most direct
route to the ocean.  However, as discussed above, we suggest that
extending the evaluation ta a Jonger range and including as a faclor
aet economic impact on the Haikiki tourism industry and the State's economy
may produce diffzrent conclusions. o such an analysis an option such as
the "Ala Hai altervative” sy be revealed to exacl the wminimw, long-ronge,
net cost from taxpayers.

The eoviroumenlal gisessment proposes to relieve flopding we Kalia Boad
by diverting storm wvaters with a new box culvert down the Halehulan:
pedesteian right-of -way vather than placing the existing Kalia rebief deain
due to high cost, heavy Lraffic, and mmercons buricd utilily wires and
conduits. Additionally, lwo altersalive ucean outfalls are proposed.  The
attached fiyure 2 shows alternative "X™ and olternative "Y",

He suggest that allernavie “Y" be pursued beconse it follows the
existing Halia relict dvain ocean valfall,  te feel thal the construction
of newr out falls in Waikiki should be ddwinized to lessen the polential
sand erosion problom and Lo minimize the mmber of outfalls placed i the
near-shore areas.

Also, the applicanl shoudd take measures Lo prevent beach erosion
uf Lhe adjacent shoreline areas a5 o result of the subject deaisiage progect.
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. Hichael . Chon
Page %
April Jo, 1981

During consbruclion every etiort should be wade Lo minteize detrieental
nipacts resulting from construction equipment, water turbidity and
unsighthiness.

Thank you for allowing us the oppartunity to comment. Should you
Iave any further guestions, please feel free to contect Hr. Royer C. Lvony

of my staff at 548-78237.
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Hr.
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Box 621

hear Mr. Ono:
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April 30, 1981

Gl I rwan
Laiad and Hatural

Y6804

Ruesvarces

Your Lefter GPO-2805 of April Lo, 1481

voncersing., the Eavivenmental Asscsument
Tor the Ralia Roid Reblef Brais Projuct

Ve appreciate yoar cowments on the proposed project.  In order 1o
wdugmately address the pabdic and your departacnt 's conceras about ot
draitage alternatives, beach processes, aml water quality, we will

propacing an kuvironwcntal

drata project.

b ome the las

Ihe Foviromoacoatal

fupact Stoteaent (E15) on the proposod ¢

Assesseemt that you reviewal will

Lhe Enviroameutal thabity Comnission,

VIR Pacdr v

ts ol an EIS Peeparalion NHotice aid will be submitved

He ke olohe pumdliana,

HLUMAEL
Bireator
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Ret . No. 2849

Mr. Michael J. C(nn

Director and Chief Engineer '
Department of Public Works & g3
City aml County of lknolulu o
650 South King Street P g
lionolulu, (lawaii 96813

Dear Mr. Chun: .

E

Subject: Environmental Assessment for the Kalia Road Relicef
Drain Project, Waikiki, Oalu

18,

We have reviewed the subject environmental assessment and offer the
following coments with respect to the relevant objectives and policies of
the ltawaii Coastal Zone Management Program,

1) Recreational Resources: Provide adequate, accessible, and diverse rec
reational opportunities in the coustal zone mmagement area by provuling
im adequate supply of shoreline parks and other recreational Facilities
suitable for public recreation.

It is identified that activities involving the beach
{construction on the beach nnd ocean outfall) may last
from 15 10 19 wecks., Because it is wot hnown when beach
construction will occur, the use of the beach may be
impaired when demawl for sunbathing, swimming, canceing,
aml sailing is the greatest.

We, therefore, recoumend that this phase of the construction
be perforned at a tine of the year when use of the beach i
in the least densud,

Further, we note that the environmental assessment does not
mention the aaticipated peymanent cffects of the propused
new out fall created in Altermitive X upon local surfing
sites known as “Mebers Threes."

2} Recreationn]l Resewrces: Provide adequate, accessible, amd diverse e
ational opportunitics in the coastal zone saagement arci by wboptang
water quality stimdards and regulating pomt ad non-point sowrces of
pollution to protect and where feasible, restore the yecreatonal value ol
coastal waters.




Michael J. Ulnw

Page 2
March 12, 1441

3)

1)

5)

the envirommental assessment mentions that discharged

storn water would be carricd along the shoreline by

tongshore currents and will mix with coustal waters,

May we suggest that this process be illustrated by a

wap depicting the probable dispersion of pollutants from

both alternative outfall confipurations.
Constal brosystems: Mimimize disruption or degradution of coastal water
ceosystems by clfective regulation of stream diversions, channelization,
and similar land and waler uses, recopgnizing competlng water needs,

As discussed previously, an illustration of the dispersal
of polivtants [rom cach altermative outfall would be useful
in analyzing their effects on nearshore waters and marine
habitats.

Cuoustal llazards:  Prevent coastal Flooding from inlund projects.

This project will improve the capacity of the drainage
system to transport and discharge storm runoff. However,
this assessnent also states that stons drains on Lewers
Street, Beachwalk Avenue, and in Furt Delussy, which feed
the system, sre incapable of handling nunoff during intense
stomms. T deplies that a flosd hazard would still exist.
Ke believe that this concern should be discussed in greater
detuil.,

taastil lkizards:  Control developuent in areas subject to stom wave,
tsamani, Tlood crosion, and subsidence hazard.

A wcean oul full may act like a groin by interrupting the
natural transport of sand along a beach. An explanation
of proins and how they affect beach sand transport 1s
attached tor your review.

Alternative ¥ only widens the present out fall but may act
Tike @t grom noncthieless, blockhing transport of sund from
lort Deftussy to the Ialekuland lotel. Fhis patiem can be
ohseeved 1 Figure 10 of the assessmnt.

Alterpatave X creates o new groin that my ascorete sund on
the side facing the Cinervima Reel flotel at the cxpense of
the beach Eronting the Balehulani llotel.  Further, erosion
auy ocvur in front of the Winkiki Shores Apsrimeats because
satnd transported Crow there connot be veplenished by saml
Tvom Fort Deltussy as 1t is Blocked by the present vutfall,

Me, Michacl J. Chua
Iage 3
purch 12, 1981

The analogy drawn witn the 160 foot groin at the western end

of the alehubani seawall does not scom valid in light ol thwe
foct that this groin 1s in a deteriorated comdition and would
not affect sand transport as a structurally sound groin would,

Thunk you for the opportunity to comwent on this matter.

Sincerely,

Hideto kono

inclosure

ve: Office of lnvironmental Quality Control
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Econvalc Developmunt

Hr. Hideto Kuno, Director
bDepartment of Plaoulag and
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Dear Hr.

Your Letter Mo, 2849 of Hareh 12, 1981

Sub ject s

¥

The Envigonsental

Tn order Lo adey
Assustment that you revieved will become the basis ol an ElS Preparation

Ulrcetor and Chilct Englnecs

R L0 IR ' L

He he wlobue puachana,
HICHAEL J. CIWH

cros about beach transport processcs, witer
we will be preparing s Environmeatal lapact

concerning the Envirousental Assessment
for the Kaolla Koad Rellef Dradn Project

¢ your suggesled lepact eltigation seasures In our costraction

ans 4f the proposed project Is loplemeated.
Hotlee and will be submltted to the Euvironsental Quality Commleslon,

Me appreciate your cosmcats on the proposed project and will try to

Statement (E15) on the preposcd relief draln project.
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pernaps a betier term Navertneless, bsacn repignisnment |3 usually
less harmfui to the total dynamic equikbrium than the lolowng
methods

Groins and Jelties

Groins and jetties are walls buill perpendicuiar 10 the shoreing. A
|etty, ofien very long (someumes mules), 3 ‘ntendec to xeeo sanc
lrom liowing In1o a snip enannel Gromns, Muea smaier wais suilton
stragnt stretches of beach away Irom channais anc n:ety, are n-
tended to rap sang flawing n the ‘angsnare (surl-zener current
Tnere are groins present tocay on many Nortn Carolna Deacnes. ne
cuaing Cape Hatieras, Cape Lookout 3ogue Banxs. Kure Beach
Fort Fisner, and Yaupon Beach Groins can be maoe of wooa, stone
concrate steel. of (increasingly ‘n Nartn Carcina) fyion bags b lea
win sand. Nyon-bag gromns are 210 common in areas where
beacnes ang property are threaigned By inigt migration The encs of
Topsal Beacn. Bogue Banks, and Long Beacn are exampies of sucn
argas,

Both growns and jethes are very successful sand traps. ' agromnts
working carrectly. more s8nd snould De prec ud on one gige cf 't
than an the gther. The probiem with the groin |$ that 2 1raos sang
that 's probatly f'lowng 1o a8 neighooring peacr. Thus. f a gron or
one Deach 8 tunclioning weill. it Must be causing erasion eisewnare
by “starving " another beach (Figure 19)

M:am: Beacn. Florida, lllustrales the resuils of gre:n usage. Attar
one was Duill. countiess others had 10 De consiriclec—n sef-
delense Prior 1o the 1977 Deacn-rengunsnment projec:. Aami
Beach ‘ooked ke an Army obstacis course. groins costructed So
pedestran ang venicular trattic Groins ant-other forms of snorenne
engineenng gesiroyed hMiami Beach Now, amy througr an eter-a
commutment 10 baach renourisnment can the art!ca deact oe
mantanea

Seawalls

Seawads. pult dack from and paraliel 'o ‘" s-morenns. are
gesignec 1o recerve at least once the fu’ mzaz =’ '™me sea 2ur "3 a
tigar cveie. Present n aimos) every migniv ceve:ctec toasia irea
SEBwWA IS are lasr’y CcIMMon along ine Norns Sarchra ssas. A more
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March 12, 19481

br. Michael J, Chun

Dirvctor and Chief Engincer

Department of Public Works

City and County of Honelulu -
650 South King Strect

honclulu, Hawaii 96813

Dear I, Chunt |

Environmental Assessment for the
RKalia Road Relief brain Project
Waikiki, Oahu, llawail

tHa e Bt E

Thank you for the opportunity to review the subject
environmental assessment.

We otfer the following comments for your consideration:
Alturnate X

14 S5i1nce a new groin is in effect beiny created, it
is 1mportant that the consignees of such an action
are thoroughly investigated before this alternative
15 selected. Consultation with the Corps of
Enyineers Is recommended.

& he lucation of the line 15 within an arva that s
covered by our Federal/State Waikiki Beach Improve-
ment Project. Again, we feel discussions with the
Corps, go-sponsors of the project, would be of
bencfat.

3. Ay anportanlt Ayrecnent between the Woikiki land-
owners and the State was made in 1928 which lists
several conditions and restrictions related Lo
beach amprovements in the arca of the proposcd
drain line location. IL 1s suyygested, thercfore,
that the Agrecment be thoroughly reviewed for
possible conflicts with its intent.

Michael J. Chun STP 8.7122
Page 2
March 12, 1981

Alternate Y

1. The portion of the proposed drain line from the
Halekulani Hotel site to the existing Kalia
Road Relief Drain running parallel to the shore
may become a hazard to beach goers should erosion
occtur. To get to the water, people would have to
cross over the armor rocks. If this alternate is
chosen, care should be taken to insure the struc-
ture remains buried. Perhaps scheduled inspections
should be considered at the appropriate intervals
in order to monitor the situation.

2% According to the 1928 Agrecment mentioned above,
it appcars the location of any new drain lines in
the proposed beach area may require easements from
adjoining property owners, This should be verified.

Gencral Comments

i It is important that any structure extending into
the water does not pose a hazard to navigation.
Coordination with the Corps and our own agency is
recommended.

2, We should be able to review the draft and final

EIS for this proposal if and when one is determined
to be needed.

Very truly yours, /
- rM- / A/J«Ahm.&‘
a

RyDkichi lNigashignh
Directdr of Trandfportation
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April 22, 198

Kyokiclii Wi,
rtment of Tra
e oul Nawaki
By Punchbowl Street
Nosolula, SMavaii )

shionua, Nireetor
sportation

Dear Dy, Higashiloing:

Subjoect: Your Letter ST B 7022 of Harch §2, §941
concerning the Cnvivomcotal Assesswent Tor
the Kalia Hoad Itedfel Drain Frojoect

Ve apgreclate your coameats sl @il deflodtely conndiaste onr plans
with both the Corps of Bagtoeers and your Depariment, o order o

il sddi g il pub | §o A, we will by prepariog an Foavirons-
wontal Impact & ment (E18) vua the propused sollef deaio project. The
K wtal & sment ihat you reviewed will beciase the basis of an
aration Botice aml will be submitted to the Lavi ronueatal

el iy Commi us fow,

vohos arison copceening the right of beoael voncesigiiom to be
vimpensatod FPor logs ol bus loess during constractdon of o new rolfe
Adgarg,  Resolat lon of this lssoe conld poasibly e based on the TH
aprevoent hetveen Waikikl shorelloe property swoers ond the Territory of
Nawaid to which you rufurred Lo your letter.

An i

1. are e ot Covt B mbeg ot the Sitate Begoantnenl ol Foaseigma Cal ton

s the opency respondihle for cnlorcing the TR apevecnt ?

2. Tl the teoms of the 928 appvement, can private beeach condoscifon
o] Lo, pisdd le boats, autripger conoes, sarfbaards, omd beach
Chairs b bepally stoered withdo 2% tect o the nean hiphvater maek
an the beack i front ol the Wall Tk Shore Apactmeats oud Lindrasa
e § Huonel ?

e ke aloler pumelons,
ol . (_ﬂt.(t).bu-.j

HICHARL B, i
Dlavctor aml Lleivl bngin

voz WEH Pacikl b

I LT TR P P P T
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817 81 ]
STATE OF HAWAN
NERAR L T OF lllﬂfl!;“’lf'n'l\)“
e .

May 19, 1981

Mr. Michael J. Chun
Director and Chief Englnecer
Department of Public Works
City and County of Honolulu
650 South King Strect
ilonolulu, Nawaia 96813]

10 54

Dear Mr. Chun: 1

The followinyg are in response to your gquuostions poscd
in your letter 101-12-0194, dated April 22, 1981:

I The Department of Tvansportation, Harbors bidision,
is responsible for enforcing the provisions off the
1928 Aqgrecment. =5

2. Beach concessionaires are prohibited from staring
any rental eyuipment within the 75-foot width of
beach above the high water mark, and are roguired
to operate within private projerty frontiayg the
beach, It 18 not cxpected that beach concessions
would suffer any great loss of business unless
construction practices precluded acvess between
the private properties and the water.

Very truly yours,
I(J:ichi IFigashj
Rircector of ‘Frausportal von

17
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March 5, 1981

Dr. Michael Chun, Director ( -
Department of Public Works ' 7
City and County of Honolulu oy
650 South King Street "~ ¥

Honolulu, Hawaii 96813

SUBJECT: Lnvironmental Assessment for the Kalia Road
Relief Drain Project, Waikiki, Oahu, Bawaii

18 4y ¥
iy

Dear Dr. Chun:

We have reviewed the subject docoment and conclude
that the proposed action may have significant environ
mental impacts. Our major concern is the impact of the
relief drain on sand transport and, consequently, its
effect on Waikiki Beach. Currently, Waikiki Reach has
been eroding in the project area. The possibility of any
reduction of the beach area there or any other place in
the vicinity should he carefully examined in hoth the
short-term and long-term. Therefore, it 15 aur opinion
that an envirommental impact statement should be required
for the proposed action.

1f you shounld have any yuestions reparding this
matter, please do not hesitate to comtact us.

Sincerely,

/IZ;S-M\MH

Acting Ihrector

.
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101-12-049Y

Apcil 22, 1981

Hr. Harry Y. Akagl, Acting Direcior
it lce of Enviromsental Quality Control
State of Hawalt

550 Halckauwila Street

Houa 301

Nonolulu, Hawaili 96413

ihear Hr. Akagi:
Subject: Your Letter of Maveh 5, 1981 concerning the

Enviromscantal Asscvswmacnt for the Kalla Road
Relief Drain Project

-gg-

In wrdur to adequately address the public concerns about the proposed
project, ve Wl be prepaciog an Environsental lopact Stotement (EES) on
the prupesed relfel drain project. The Eavivoomental Asscssment that
yon revlowed will become the basls of an EIS Preparation Notlee and will
be snbmitted to the Envirommental yuality Commlusion.

We would gppreclate Infurmatlon on any recent studles that you ace aware
of concerning beach retreat ln the project arca.

He ke aloha pumchana,

i
vol QT Re.d
for MICHAEL J. ClUN
Director and Chief Englncer

ce: VIN PFacltlc

§000714

Rz FIvin NE .
we FT0 U EEN ﬂqrﬂrr
¥ ]
i ” .lf _tzr i I\H'Bl e (4
University of Hawaiift Mhiid gy
. |
Eavironmental Cenler
Cruwlord 2317 » 2550 Campis Road
Honolulu, Hawais 90822
Telephone (808) 848.7301
Ollice of the Director March 20, 1981
RN:0066
Dr. Michael J. Chun
Depariment of Public Works
City and County of Honolulu ! =
650 South King Street | =
Honolulu, Hawaii 96813 I
Dear Dr. Chun; : :
Environmnental Assessment .
Kalia Road Relief Drain Project &
Waikiki, Honolulu, Oahu =

The Environmental Center has reviewed the environtental assessment lor the Kalia
IRoad Relief Drain Project with the assistance of Frans Gerritsen, Ocean Engineering;
Dennis Hwang, Oceanography; Jacquelin Miller and Alexis Cheong Linder, Environinental
Center.

Our reviewers had nurnerous imsgivings concerning Alternative X which proposes
the construction of an additional outfall from the Haickulani Hotel right-of-way. The
construction ol this reliel drain would be a barrier to the implementation of a comprehensive
groin plan for the Waikiki Beach area and thus was considered highly unacceptable. The
need for a comprehensive groin plan in Waikiki would be benelicial in assessing the impacts
of sand transport and beach erosion control. Other points regarding Alternative X were
noted:

1} v s haghly probable that construction of the Halekulani right-of-way outlall
will alfect the shoreline processes in the area.

2)  Alternative X would decrease the ease of beach accessibility by catamarans
(p. 44) and conscquently decrease the recreational utility of the area.

3 Maintenance of the existing rebief drain would need 1o be continmued; additional
maintenance would be required for Alternative X (this infers an increase in
labor costs).

4)  Based on cost assessiment alone, Alternative X appears more feasible. However,
it 15 uncertain what effects this proposal would have on beach accreation
and erosion and since it will become a negative component to the development
of a long-range groin plan in Waikiki this alternative is viewed as unacceptable.

AN EQUAL OPFPORTUNITY EMPLOYER
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Dr. Michael 3, Chun -2- March 20, 1981

The proposal o hook-up the Kalia Road Reliel Drain with the new box culvert fronting

the Waikiki Shore Apartiments, Alteraative Y, was considered 1o be more acceplable,

but again with sne reseevations, Whike this proposal would appear to have the least
effect on nearshorg sand transport processes of those discussed in the document, additional
inforination is required. (For example, the report states that beach relreat may expose
the culvert between the Halekulani Hotel and Kalia Relief Drain), How close to the water
line will construction occur? How far offshore will the culvert extend? The Kalia Road-
Furt De Russy hook-up represents an increase in the dimensions of the culvert from 5'x4*
o 105", We feel that while (v ncrease in culvert size is probably required 1o meet
drasuge needs lor the area this represents an increase in total ef fluent velume at this
site which inay alter existing sand transport patterns and water quality parameters in

the beach area.

During what seasons were the aerial photographs taken? |f they were all taken
durtng the swminer manths then perhaps the data 1s biased in indicauing that beach retreat
has not been a prablem, We note that during southerly winds Alternative Y represents
less of a water qualilty problem than Alternative X, The impacts on recreational utihty
and imgintenance costs would also be less of a problem with Alternative Y. Regardless
of the additional costs incurced if Alternative ¥ should be adopted we believe it would
be the more advantageous than Alternative X in terms of long range ptanning elforis
to uptimize beach esthetics (an important aspect of tourist attraction) as well as minienize
the negative effects of sand transport and beach erosion.

An alternative to both propoesals would be to investigate the possiblity of directing
drumage into the Ala Wai Canal. Has consideration been given 1o this alternative?

Stnce the proposals represent signilicant inpacts on shoreline accretion and erosion
procusses, waler quality and long-range planing for the Waikiki Beach area we strongly
wge that the Department of Public Works conduct an expaaded assessiment or an EIS
of ihe propased project.

Thank you for the opportunity 1o comment on this assessinent.

Yours truly,

o wu B3 { '
edl g f B Vo dF

L]

Deane 2, Nrgot, Ph.).
Acting Director

LMK

ooy Olhice of Eoviconwmental Qualilty Control
I"ewnis Geerstsen
Plsrmnes Viwang
Jacurebin Mibler
Alexis Cheong Linder

Bk Wl me &l O

BEPAMTMENT ©F PUBLIC WORKS

CITY AND COUNTY OF HONOLULU

LAL SOUTH KING STHLES
HOHOLULY, HAWALH 96813

MM AR L 0 Eeilale
BINEEIO8 ang daiEd et hw

101=-12.0202

April 212, 198§

bDe. Diane €. Deigot

Acting Director

Lavitomnenral Conter
Undversity of Nawail at Manoa
2550 Campus Road

Lrawford 317

Honolulu, lawalij YoH22

DBear Dr. Drigot:

Subjuct: Your Letter RH: 0066 of March 20, 1981
concerning the Eovironmental Assessment
for the Kalia Hoad Relief Drain Project

He appreclate your comoents vn the propused project.  In order to
adujuately address the public and Enviromwnental GCentec's concerns abouot
vther dratnage alteraatives, beach processes, and water guality, we will
be preparing an Envirvimental lepoct Statement (E15) on the proposed
reltef drafo project, The Environmental Assussment that you tevicwed
wikl become the basils of an EIS Preparation Notlce and will be sobuitied
to the Eavirommental Yuality Commlssion.

He ke aloba pumchona,
-
wod QU RSl
Far HLCNALL b, Cliun
Birector and (ilef Eoglncer

cci  WIN Pacltlilc



5 Pre o,
¥ {(pl
RECEVEDR flt..ﬁ::w"‘d'é/
W OF FNE HE RN ] I

a0t TG(

W 30 12 @ Mkrsity of Hawaii al Manoa

Waler Keavuries Rescareh Lenler
Ehiduies DLall 28 o 2500 1k
Humiduly, Jtawan Stz
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r, Hichael J. Chun
Birector amd Chief Engineer
: hepartment of Pulklic Works

City and County of lionolulu €& & S
058 South King Strect :‘ =
Honolulw, Hawali 90813 o
bear Mike: [
Lat
w

Sulbject:  Loviroomental Assessment for Kalia Hoad Helief Draja (3 1] SRS

Waikiki, ODahu, lawail w4
S L
i e have reviewed the subject ewvirenmuntal assessment and have the ™ o
c3 fulluwing Cosments:
et |
| 1. 1t would be highly desirable to divert these stormwaters to the Ala

Wat Canal, The kalia storm drain is about the only remaining drain
that voptics directly into Waikiki Beach, Considering the vast econom-
te amportence of good water guality at the beach, it 1s incongruous tu
jeopardize this asset by increasing the pollution capacity.

This 15 an upportunity to correct am unfortunate circumstunce, rather
o to perpetuate it, The fmpact of contimsing the Flow of the Kalia
drain directly inte Waikiki Beach gous beyond the relative construc-
Lo and vperating costs of the several sltermatives presented. The
dorect eccan votfall is o theear to Wakhiki Beach, which is the hoey-
stune of the tourist industry in Mowaii, the State’s No. | industry.

No detunded chemical and biological characteristics of the storu
waters were provided, This together with witer yuantity data would
be desirable for a water quality impact analysis,

The environmentsl asscssment is wncleay in explaining the clog
the vutlet pipe and the secessity for Plattening the sl boerm twice
uoweek, Perhaps an appropriate self-flushing entlet structure can be
vupluyed.,

This wateraal was reviewed by WERC and affiliate persomnel,  Thank you for
the upportmity to comsent,

Sincerely,

S, . 7//::;1.4(,4“74«!4'

[RLIFTH Edwin T. Muarabayashi
cesr Yob, Fuk EIS Coordinatoer
i, G

L. Lin AN EQUAL OPIFOHTUNITY EMPLONIR

DEPAHTMENT OF PUBLIC WORKS
CITY AND COUNTY OF HONOLULU

W30 SDUTH KINDG STHELTY
HOHOLULW, dAWA|) S6813

B AL N AHPLNION
PP

Cwusy
inginils

10E-12-0200

Aprcil 22, 1y81

Hr. Edwin T. Hurabayashl

EES Courdinalur

Water Hesources Rescarch Center
University of Hawall at Hanoa
Holmes Hall 283

2540 Dole Strect

Honolulu, Hawail 96822

Dear Hr. Hutrabayashi:
Subject: Your Letter of Harch 19, 1981 concuralng

the Envirowsental Assessment fur the Kalia
Road Helief Dralu Project

We appreclatu your cosncnts on the propused pruject. However, you

should be aware that thury are other stoem drafng that copty into

neatshore coastal waters at Fort DeRussy ond ot Rapabolu Avenoe,  In

order Lo adequately address your concerns about other dralnage alternatives
and water quality, we will be preparlng an Envirvowsental Impact Statvment
(ELS) on the proposed relicf draln project. The Eaviromscntal Assesswent
that you reviewed will becose the basis of an ELS Preparation Notlce and
will be submitted to the Eovirossental Quality Commission.

He ke alohs pumeluinag,
-
wose G Beudr

For MICHAEL 0. CHUH
Director and Chilef Eaglneer

cc: VIH Pacllic
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LuU2/81-904
March 13, 1981
MEMBRANDUM ;.
10 : DR, MICHAEL J. CHUN, DIRECTOR & CHIEF ENGINEER
DEPARTMENT OF PUBLIC WORKS
FHOM : MICHAEL M. MCELROY, DERECTUR [ E
SUBJECT : ENVIROHMENTAL ASSESSHMENT \ = .

KALIA HOAD HELIEF DRAIN

We have reviewed the Environmental Assessment for the Kalia Road
Relief Drain project and have the following comments:

-88-

1. Cross sections of the box culverts {Fligures 5, 6, 7) do not
inlicale the depth of the culverts to be buried in the right-
uf-way between the Halekulani and Clnevama Reef Hotels,
alung Lhe beach fronting the hotels, and the depth of the
ontfall in the ocean., This information shuuld be praovided
in urder Lo ussess potential beach erosion problems.

2. T Army Corps uf Engineers (COE) has recently submilted a
ruquest ko replenish the sand beach fronting Fort DeRussy.
This work could Interfere with consicuction of the relief
druln culverts and outfall. What effects will this
additional samnd have on the proposed project? #We suggest
that the Department of Public Works (DPW) coordinate its
cunstruction plans with the Army COE.

5. Has a conslruction schedule been prepared for tie proposed
project? Will any construction tuke place during the winter
months?  Construclion work performed durlog the winter
muelhs way conlribule Lo Ll weasunal erosion problems which
already exist. A discussion on the consbruction schedule
shonld be bacluded.

4. Sinece Whe propused projecl will be cunstrucled in the
Special Managemenbt Arca, il will be necessary to obtain a
Special Manugemuenl Arca Use Pepinlt (SMP),

HEHORANDUM TO DH. MICHAEL J, CHUN
PAGE 2

5. A Shoreline Varlance, however, 1s nol necessary for this
project. Construction of public facllities are permitted
within the 40-foot Shoreline Setback Area and are exempt
from the Shoreline Setback Rules and Requlations {Section
14.8). OPW is the agency responsible far conducting the two
required public hearings. The first public hearing required
for the shoreline setback exemption and the public hearing
required for the SMP may be held concurcently,

6. A certified shoreline boundary should be included in the
assessment.

If you have any questions, please contact Marge Kimmerer of our
staff at 523-4077,

;MB o

—Qﬁ’( ICHAEL M. MCELROY
Director of Land 1lization

MMM:sl
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101-12-0185 TE2/81-385
April 21, 1981 Harch 23. 1981
W o
L) -
Tk L)
MEHUHANDUM HEHORAIDUM 28] o
Ta: HRt. HICHAEL M. McELROY, DIRECTOR s
DEPARTHENT UF LAND lrm'.mrmu To: géggaglliﬂ‘:i Sgugﬁuf:gEgﬂgﬁsMD CHIEF ENGIMEER ::
> a
FROM: HICHAEL J. CHUM, BIRECTOR AND CHIEF ENGINEER : . = I
HICHARL 1. CHUN, DIMECTUR FroM:  Rov A, Parker \TTRECTOR TAD Flee = 3
SUBJECT: YOUR MEMOKANDUM 81/EC-2(HK), LUZ/B1-906 OF HARCH 13, SUBJECT: ngmﬂ:,'%s‘&'f ﬁiﬁ(ﬂ‘fm’&ggl}"m ﬁ”:m ROAD RELIEF
| 198) COMCERNING THE ENVIHONMENTAL ASSESSMENT FOR POR, 10, 11 AND )2 (REFERENCE: T]Ei g'g‘m- 4,
@ THE KALIA ROAD RELIEF DRAIN PROJECT 2 Y, : -12-0u79)
2 .
£ ‘A“s! have the following comments on Chapter 111 of the Environmental
He appreclate your comments on the proposed project. In order to AESSIENL
adequately address the public concerna abouwt project design, Corps of
Englneers plans, ond project scheduling, we will be prepacing an 1. }xazgc;:’oglleﬂ" :;g:g:canc"a‘?é:: }”sku ll’:g‘i’ 43, 5?“3}" address the
Enviroumental Impact Statement (EIS) for the proposed relief draln sfdewslks Nillpbe bor pei e ;'an a simt ndicated whether
project. The Environmental Assessoent that you reviewed wlll become the pt open during construction.
basis of an EIS Preparatlon Notice and will be submitted to the Eaviron- 2. The Yane that would be ke
: : ) : . pt open during construction should be wide
mental Yuality Commission. epough to acconmodate tour buges. . ¢

6 N [\ G ’E}a-.-ﬁ"

For HICHAEL J. CHUN
Birector and Chicf Esnglneer

HAF ;dy

cei VIN Pacitic



Stais /9
N DEPARTMENT OF FHERAL PLANNING
UEPAHIMENT O PUBLIC WOHRS

e Y 3
CITY AND COUNTY OF HONOLULU CITY AND COUNTY OF JJONOLULU )i Au
. £30 3001 1 KNG STHCE T 4l TH T 1
650 SOUTH KIHL STHEET HONBLULL SIAWALL BaRE S 1 r Frys
MONOLULU, HAWAN 96813 AR ” 4 50 fH 'al A
. P Y55
s ek CILEEN B RpDLHIOR 47 WILLARD 1 Ciiom
RILLE u:“::uh Wl Y/ %7 -.“".“ -_‘.“_"' s -aree 5 Cuti B my smatan E-nu-
101-12-0186
o ety
April 21, 1981 March 6, 1981
MEMORAHDUM
" i
TO: Mr. Michael J. Chun, Dlrector and Chiel Englneer; . 3
Department of Publle Works o> -
HEHORAHDUH ]
SUBJECT: Environmental Assessment for the Kalla Road Rellgl (o
TOs HR. KOY A. PARNER, DIRECTOR Drain Project, Walklki, Tax Map Key: 2-6-04: O, 1
DEPARTHMENT OF THANSPORTATION SERVICES Por. 10, 11, 12--Comments Requested February 6, |98Y
FHOM: HICHAEL J. CIUN, DIRECTOR AND CHIEF ENGINEER We have reviewed the environmental assessment and fee| Uit
DEVARTHENT OF PUBLIC WORKS discussion on the tollowing tople should be expanded. = i
| SUBJECT: YOUR HEHORAKDUM TE2/B1-385 OF HARCH 23, 1981 Long Term Impact on Beach Water Quality
gg COHCERNING TIE ENVIRONMENTAL ASSESSHMENT FOR
1 THE KALIA HOAD HELIEF DRALH PROJECT The proposed dralnage outfall (either a new or an expanded
outfall) is expected to substantlally fncrease Lhe rate sl whileh
urban runoff from the drainage basin reaches the ocean during
We sppreciate your comseats and lntend to take necessary weasures to intense storms. This means a higher level of voncentration of
accommudate pedestrian and vehicle traffic. In order to address other pollutants (suspended solids, blochemical and chemical oxygen
publlc concerns, we will be preporing an Environzental lopact Statement demand, and various nutrients) could result along Walkiki Beach
(ELS) on the proposed rullef draln project. The Environmental Assessment upon implementation of the project.
that you reviewed will become the basls of an EIS Preparation Notice and
will be submitted 1o the Environmental Quality Commission. For example, in the arca of Lthe Kalia Reliel Drala now In use,
a lesser rate of storm water discharge ereates a visible plume orf
Jirty water following o storm. The diseharge b8 carvled alony
(\ the shoreline by longshore currents and mixes with coastal wialers
LL}JHL~;——_A.1E§luv;t until such tlme as chemical Interactlions between sca water and
diluted pollutants Iu the sLorm watcr completely restore Lhe
u: HICNAEL J. CHUN water quality. Addltlonally, during southerly winds when wive
Director dand Chict Eoglacer patteras dehlft toward the shorelline, the runolr's creale a wilor
quality nulsance in the Cere of floablng debels and 1w, The
resull is restrlceted beach use, adverse eftfect on marine 1ife in
Lthe fmmediate outfall area and iLs vicelnity, and unslpghtly appear-
ces VIN Paclide ances on a scenle streteh of Wallikd Beach.

Beach Uwnership

There have bevn Instances where groins extending fnto the
ocean were successlul o capturdng sand In rronl of the Royal
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M. Michacl J. UGhus
Paygze 2

Hawallun lotel and the Cinerama Heel llotel. A still-fn-eflect

1928 sgrevment between the Territory of Hawall and the ad jacent
property owners provides that any natupral accretion becomes the
pruperty ol abulbilng owners., Belore the Kalia Road Relief Draln
project beglas, the State/Clty should sceeure wriltten agreements

rom abmatting property owners Lo surrender all property rights makal
ol' the 1928 mean high waler wark for public use. There are precedents
In Lhls Lype of arvangement {n the creatlon ol man-made Kalser
Lagoon und Lhe beach Crontage of Maunalua Bay. Also, this is Lhe
position belng taken by the State with pespect to other Walklki
Beach lmprovements proposed.

As eapressed ln the General Plan, the protectlion of our
cnvivonment. from damagling levels of pollutlon and provision of
recreational racllitles and services for residents deserve high
priority, Every effort should therefore be made to protect and
presecve thls ocean environment.

The wssessment should provide more than a brief and general
dlscusslon off the project's long term impact but should also include
supporting documents as well as suggestling ways Lo maintaln our
niatural features.

-

fapa
Willard T. Chow

EILELf H 4nULMBDN

BEPARTMENT QF PUBLIC WORKS
CITY AND COUNTY OF HONOLULU

640 SOUTH KING STHEET
HOHOLUE L, HAwAll 96812

L TN S P TT

101-12-0189

April 22, 1941

HEHURANDUY

TO; DR. WILLARD T. CHUM, CHIEF PLANNING OFFICER
DEPARTHENT OF GEMERAL PLANNIRG

FROM: HICHAEL J, CHUN, DIKECTUR AND CHIEF EHGINEER
DEPARTHENT OF PUBLIC WORKS

SUBJECT: YOUR HEHORANDUM OF MARCH 6, 1981 CONCERNING
THE ENVIRONHERTAL ASSESSHENT FOR THE KALIA
ROAD RELIEF DRAIN PROJECT

He appreciate your comments on the proposed project. In order to
adequately address the public concerns aboul water quality, we will be
preparing an Environmental lapact Statesent (EIS) on the pruposed reliof
drain project. The Environmental Assessment that you reviewcd will
become the basls of an EIS Preparation Hotlce and will be submitted to
the Envivonmental Quality Commission.

He are in complete agrecment with your suggestion that some public

agency should secure property rights to the beach makal of the 1928 mean
high water mark §n the project vicinity. The fact that ilttoral aecretion
will become private property has delayed State and Federal plams to

viden the beach for almost ten years.

oo ! ;T%&buhj-

19 MicuAkL J. Ciuk
Divector and Chief Englneer

ec: VTN Paciflc

BamE R Ans fsand Lasindia
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Felwnary 20, 19151

{11 o MICHAEL ), CHUN, DIRECTOR AND COIEF ENGINELRIU
DEPARTMENT OF PLBLIC WOItRS

[ [{FA] o FRANCIS KEALA, CHILF OF POLICE
HUNOLULE FOLICE DEPARTMENT

SUBJECT = ENVIRONMENTAL ASSESSMENT FOR THE RALLY RUAD
KELIEE DICAIN PROJECT

Pt dhammage suproncimests ropascd Tor habia Hoad i Wabkika shouhl prsside o weleoann
allevtatime af Hee Soedngg i this denscly popedatod area, We bave s preferomee belween
Mt rnatne X o Allesoatine Yo ontfalls.

Wor bave motedd dleal prosviston ol pobice services 1 planacd Tor dralfne direction uriy con

stancdiosn on hala Road,
¥
A~ ]
Loy

FRANCES KEAT
Gl of Pliee

L
TARL D L e

R IESER T

VWoAd®
DEPARTMENT OF PUBLIC WORKS
CITY AND COUNTY OF HONOLULL

650 SOUTH RING STREET
HOHOLULY, MAWAL) 96813

MILELM H ARUEHAOH
T

MICrAkL § CHUR
DIBLEIGE san (AP Ciybnild

l01~-12-01848

April 21, 1981

HEMURANDUM

TO: HE. FHANC1S KEALA, CHIEF OF POLICE
POLICE DEPARTHENT

FROM: MICHAEL J. CHUN, DIRECTOR AND CHIEF ENGINEER
DEPARTHENT OF PUBLIC WORKS

SUBJECT: YOUR MEMORANOUM OF FEBRUARY 24, 1981 CONCERNING
THE ENVIRONMENTAL ASSESSHMENT FOR THE KALLA KOAD
RELIEF DRAIN FPROJECT

We appreciate your support for the proposed project. However, becausce
of expressed publlc concervs, the proposed rellef drain project will he
delayed while we prepare sn Enviromoental Impact Statement {EIS). The
Enviropmental Assessment thut you reviewed will become the basis of an
ELS Preparation Notlce and will be submitted to the Environmental Quality
Conmission.

Lo O R

For MICHAEL J. Clim
Director and Chief Engloeer

ce:  VIN Pacific
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ADARD OF WATER SUPPLY ’ “’wv’t-’ﬁ" LILEEN ANDERSON, Mayor LDEFARTMENT OF PUBLIC WOHKS
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HOBERT A SOUZA
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CLALHIE T YAMAMOTO
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KAZU HAYASHIDA
February 27, 1981

BipEkte M S8DLWIDH

bloskager sind Choel Engerwesi

MICHALL J CHun

101-12-0187

April 21, 1981

To : DR. MICIAEL J. CHUN
DIRECTOR AND CHIEF ENGINEER
DEPARTMENT OF PUBLIC WORKS
FROM :  KAZU IIAYASHIDA HEMURANDUM
BOARD OF WATER SUPPLY
TO: MR, KAZU HAYASHIDA, MANAGER AND CHIEF ENGINEER

SUBJECT: YOUR LETTER OF FEURUARY 6, 1981 REQUESTING COMMENTS
ON TUE ENVIRONMENTAL ASSESSHMENT FOR THE KALIA ROAD
RELIEF DRAIN PROJECT, WATKIKI, OAHU, HAWAIL,
TMK: 2-6-04: 9, POR. 10, 11, 12

We have no comments on the proposed relief drain
project, except to note that construction plans for the project
must be submitted for our review and approval.

) If you have guestions or require additional
information, please call Lawrence Whang at 548-5221.

fopr Syl

KRZU NAYASIIDA
Manager and Chicf Engineer

iy &0

b S G

BOARD OF WATER SUPPLY

FHOM; HICHAEL J. CHUH, DIRECTOH AND CHIEF ENGINEER
DEPARTHENT OF PUBLIC WOHRKS

SUBJECT: YOUR BMEMORANGUM OF FEBRUARY 27, 1981 CONCERNING
TilE ENVIRONHENTAL ASSESSHENT FOR THE KALIA ROAD
RELIE¥ DHAIN PROJECT

MWe appreclate your comments uvn the proposed project. In ovder to

address additlonal public cumcerns, we will be preparing an Environ-
mental Impact Statemeat (EIS) on the proposed relicf drain project.
Followlng acceptance of the EIS by the Covernor, we will send constructlon
plana for your revliew and approval. The Environmental Assessavnt that

you reviewed will become the basls of an EIS Preparation Hotlee and will
be submitted to the Enviroomental Quality Commission.

L}\XSULAla_I:LT%EhNu—fi—

L MICHAEL J. CHUNW
Director amd Chief Eugincer

ce:  VIN Paclflc

PimLsise sap inud dmgimade
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B I i ol palita goodd, I.'(..,
B A ?H'il Honelulu, 1., y015]!
Chiv) un bnecr

Picorel Limennd of Public gorks
L50 sunlh king Slviet
donululu, Hi. Y0481 5 Buerthally swouad delietf brain

Doar . Ghun,

The Jaikiki desddents atsociation steon ly cudorLes the
tieed ot Lhe improvemcol of drainage from the halia doad, Lewers,
sl deabe Gkl atoonre Fhig preduel 13 Yo wiidiiv. oy b lvanme:
Prreediabe capgbi'uacLion to tuke care ol Lhis severe dralbin. e
protilom during sturas.

ur puard ol bircelors has revicwed you pnvirenmcital

Aot oment ourvey and have recomucnded alterpative Y Lor Lhe

fullowin, reasons:

.84 second v lietd draln occan oultfall{alternative o Ja Dvwr
vards Lram e nresenl Lhalia Relier pratn will west certainly
Groat o gaimain area that will be highly polluted. 1L will ve
Lot ur besn oo dewd area, as Pluseing from the oveean will be
clovedhere s o constderable problen i the aves already rrou
Lisieh dewris--deink cupd, cisarvtie butis, match covers, buaim=aid.,
clies This comdiLion would be highly a ¢ravated, not only iron
st debrin, bul also from a higher fecal coliforn count brou bt

v by mine Glag nanl o aprea.

cw shoret e ol becation alons e beoch aeeas of Laikiki
shar e dad tadekaliand Botels will corvainly chiiigse wiLh
falvniron ol o Gecond relief dearn (a). de are not o cortain whal
Livkas covomd teliet deginy will do Lo shiflin, sands on Lbse prefent
ek G the olber band, we Bave a"koown® i btualion with Lhe
arcienb e biel arebne Shas VL svems locacal to enlarpe the present

deain vk ot dituch Lthe pregent Favoriable beach 43 Ltud Lion.

oot scvomd celiel drain will do Leemendows v, © Lo L
el vew e Phe soetilore reed b been revd balyzed oon bhe bacl
Yow poors by puraona) obeevabllon. 1L oebor: many specicon o

Vol ond &, ool dusprrabtion Cor bop o Gnovke ber .

I)rl' n"‘—?‘/

dl sz

Pivhol J. Chun n\\-

/bulldflll[‘_ a gecond reldicel drain w 1D avain cover bthal wrea with

sand and coral particals. bolarg ng the present Kalia seliel
Drain will not aftfvct the reefl Lu the same extent.

h, rrom a vigual standpoint a sccond relief drain will
detract from the Ulamond Head view along Lhe Uaikikl shore and
Reef Hotel bLeach front.

$. Although Lbe cosl of alternative Y 14 greater than £
the survey has not taken into account the good possibility that
a Hubble Lound groin may need to be added next to alternative 4
in order to prevunt sund eresion. This was necessary on Lhe
Deltusuy side of the present Kalia Helief Drain. The cout
of suuchiubble Mound has not been taken into account in the dala

presented in the survey.

6. Presently catamarans service tourists in this area
witnh rides across the reef., Jith the construction of a second
relief drain the ingress and epfress of such boats will be much
hampured. Coming into the beach beilween two draing will be mout
difficult, especially when such boaty are not motoriced.

e appreciute receivipg you fine enviromnmental assessment
repurt and hope the enclosed recommendations will be of assiul-
ance to you. Please keep us posted on any public hearings on tne

project,
Very truly yuuru,
~ , 2
( )’:fbf-/ (_/'Lfr.ul':-f'_‘é” C.‘ SO
Z(s s 2L S0 e A T ::’/a ¢
A S pfrerat Ay wnt =w’/ 7 ali i el
(hapention #n Hheek 50787
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DEPARTMENT OF PUBLIC WOHKS

CITY AND COUNTY OF HONOLULWU

B0 BOMTH KING STHEET
HONOL UL, tAwAj| 96801

MiLALL 3 CHUN
BIAAETEA SRb Cabif {nlalila

103-12-0196

April 22, 1981

Hr. Roger J. Schulte

Waiklkl Residents Associatlon
Committee on Bralnoge

2161 Kalila Road, #1208
Honolulu, Huwail 46815

Lear Hr. Schulte:
Subjuct: Your Letter of Harch 5, 1981 concerning

the Environsuntal Assessment for the Kalla
Road Rellef Drain Project

We appruciate your comments and support on the proposed project., In
order to address expresded publie concerns, the proposed rellef drain
project will be delayed while we prepare an Envivoamental Impact Statement
{EIS) om the project. The Environmental Assessment that you reviewed

will become the busle of an EIS Preparation Hotice and will be gubmitied
to the Environoental Quallty Commission.

The Enviromsental Quallty Commission will notlfy you when the EIS is

ready for public review. We have asked the Department of Lond Urilization
to add your same to thelr list of persons to coeatact coacerning public
hearlags for development persits In Walkiki.

He ke alobs pumehany,

. A}
For HICIHAEL J. CUUN
Director snd Chilef Enginecr

ced VTH Paclfde

g

NI

- —
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February 18, 1981

Mr. Hichael J, Chun
Director and Chief Engineer
DEPARTHENT OF PUBLIC WORKS
City and County of Honolulu
650 South King Street
Honolulu, HI 96813

Re: Environmental Assessment for the Kalia Road
Relief Drain Project, Waikiki, Oahu, Mawali
Tax Map Key: 2-6-04: 9, Por. 10, 11, 12

Dear Mr. Chun:

Thank you for your excellent report on the Kalia Road
Relief Drain. I've read the material carefully and I
can't see any reason why you can't proceed, The new
Relief Drain will certainly help cure the very bad
drainage problem that now exists.

If there is any help you need Erom us at the Halekulani
with this project, please let me know.

Harmest ards, ""
? vk
i |
j,/ Lo ,
Robe 4 ﬁ/;ns :
Presiduent "
5

ce:  Lawrence W. L. Chang

lkec
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LEFARTMEHNT OQF PUBLIC WUHRS

CITY AND COUNTY OF HONOLULU

530 SOUTH RING STHEE
HOHOLULY HAwAL 55411

hotlpeal L 2 Coeum
BIREEI9B dng LT BaaINLLA

101-32-0204

April 22, jy8i

Me. Hobert A. Burns, President
Hepent Tuternatlonal lotels
Clo Walekulund dlotel

2199 Kalls Road

Hlonululu, Mawaiil 96815

Duar Hr. Burns:

Subjuct: Your Letter of February 18, 1981 conceening
the Environmental Assesswent for the Kalia
Road Hellef Drain Project =
We appreciote your supporting statement. However, because of expressed
publ e concerns, the proposed cellef drain project will be delayed uwhile
we prepare an Environmental lwpact Statement (EIS). The Environmental
Assutsment that you reviewed will becume the basis of an EIS Preparatfon
Hotlee aid wlll be submiteed to the Enviconmental (uality Commission.

Me ke aloha punchana,

oo Q Rk

For HICHAEL J. ctiun
Director and Chief Enginecer

eei  VIN Pavific

§10 fe
UL, “‘,Z,D .

RECErvE = (217 965 Vrospect Street 8410
i . e pec treel

WY OF Ene HEEiING ?.Algdwnu:ulu. Hawall 96822
&

Wald 317 FH B , March 17, 1981
|

Hr. Michael J, Chun, Director
Department of Public Works
City & County of Hunolulu
650 South King Street
Honolulu, Hawail 96813

: s
bear Mr, Chun, | : f
Subject: Kadia Woud Kellef Brain Project [ S B

1 L
[ Iy
Thank you very much for sceoding me your Envirommenial Assessment chlrt ou
the subject matter. I sppruciate the study and man hours that were gut
inte this repurt and, even more so, the concern for the projectfs ob ect g -
to relleve the flovdiog problems of the affected areas. However, cvdn — o
though I agree with you that cthe EFloodipg oust be elimivated, J do not agree
on the proposed Project (X) or lts alternacive (Y) as the solutlons.

Befure 1 continue on this matter, let me lntroduce wyself and, at the same
time, clear up a discrepancy in your EA Report, Hy name 1s Ted Bush, dba
Haikikl Beach Services, Inc, I have been Incorporated for over 3 years

and licensed to do buslness in the State of Mawali as a Beach Cuncedsion

of the Cinerama Reef NHotels, I have public records (exhibits) of oy business
apd also rental records flled wich the Clnerama Hotels to substantlate my
legality. I also carry all the necessary permits cequired by the D.0.T.
{vot the DLHR) which allows me to do business during the day. I rcesent the
Impllcation by the repoct on poge 20, second paragraph, that | am L]legally
operating and storing my equipment on the beach during the day, 1 canoot
speak for the other councession fronting the Walkiki Shore Apartoenis, but

I am definitely a legal beach busincss as recognlzed by the State of Hawall
as were all oy predecessors golng back as carly as 1955,

On the proposed projuct, you can now see the evident conseguences or fmpact
on my busipess, Belng oot of bunlness or partlally ipoperable for approxi=
mately 25 weeks for Frojoeor (X) ur 18 wecks for Alternative (Y) will deal o
severe blow Lo my oaly ocins of support, As supgested 1o your EA Report
that we be temporarily rebgfited to Fe, DeRussy la the Interio would be
fmpussible.  The Dellussy beach, bocaude of 1is location and content (croshed
coral rocks) draws very few beachgoers.  However, aml more loaportancly as
history bas already proven, this will fnclte "beach wars" amung the beack
concesslong os previoussly pablicized Lo the media,

The buslnuegs fupact iy detinltely oy main coucern, hovever, just as
important ur maybe wore lwportant ‘s the short aod loog term envivomeontasl
apd avsthetic fwpacts T coutend the propused Projecl and Alteroat jve may
fncur. 1 am referving oz 1) decreased fecal coliforw content as well as
vthuer pollutints bulag present and cloder o the more congested and Leadi
tlopal bathlng arcas of Walkiki; 2) an loerease 1o scagoat lon partdculacly
between ealstiog Kalis Helief Drabn and Profect (X}; 3) qulek and complete
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DEPAHIMENT F PUBLIC WORKS
CITY AND COUNTY OF HONOLUILU

P.5. A note of Interest. Occasionally throurhout the i Sl
year we have complaints about the hirh fecal colifarm HOHOLULY, HEWAL) 96812

content that is present ln the waters Crontine the

Waikiki Shores condominium by our visitors. These aniaty e,

concern people claim that thelr findings are substantiated e cansabaore o - N

by special pollutant lndleator instruments. HNormally, acon A Ok LB PR

nothing much is done, however, in light of the prescnt
situation we made an exception., Just recently, on March
11, 1981, I was approached by such an individual, This
perscn, a visitlng Canadlen, approached my beachstand
fumine mad about the high pollutlon that was found in
the sald area through his research. He sald he was April 22, 1981
*extremely appalled by the heavy pollution® that was

nrevalent in the water, He also clalmed that it was so

bad that *"it was unfit for human bathing®,

101-12-0190

linlike other complainants I tcok his name and address,

in doinr so I informed him of the proposed project and Mr. Ted K. Bush, President
ashed for his Cuture cooperation to which he asreed. Walklkt Beuach Services
His name and address are: 965 Prospect Street, £410
Honolulu, lawall 96822
0. H. Buck
497 Fifth St. Dear Mr. Bush:
Hanaimo, B.C.
Phone # 754-5496 Subjuects Your Letter of March 17, 1981 concernlng

the Epvironmental Assussment for the Kalla
Road Relief Draln Project

He appreciate your comments and will be contacting the State Department
of Transportatien. However, you sheuld be aware that the State Board of
Land and Natural Resources (BLHR) has the legal autliority to regulate
commercial beach concesslons pursuant to Sections 205-5 and 183-41, RS,
and HLNR Regulation No. 4 (Amended) Section 2(1}.

In order to adequately address your concerns about other drainage
alternatives, beach transport processes, and water quality, we will be
preparing an Environsental Impact Statement (ELS) on the proposed rellef
drain project. If you will furnlsh us with more detalled personal
cbservations of scasonul and surf induced sand movements in the project
area, we could loncorporate this Information 1o our Jwpact aualynls. ALl
correspondunce will by included In an appendix to the E1S.  The Environ-
mental Assesemcat that you Teviewed will become the baste of an EIS
Preparation NHotdee and will be subwiteed to the Envirvimental Yualicy
Commlssion.

Me ke aloba pumchaoa,

vt O Bt

[ uicuaer 3. coun
Digector and Chief Eoglneer

cct  VIN Paclilc
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Maar 'y, Chung
Sobject:  Kalia ®ead Pallef Drain Project

ant yon For sendipe ua a eopy of Lhe environmental ssoesimenl report
on the Kalin Hoal Rellel Drain Project, Ye huve reviewsl the content
of the repart thoreurhly and have also driwn from personul and pro-
fesslonnl expertise concerning the area of the bLeach and ccean Invelved,
faptatn Hondo was born and ralsed on Oshu and has frequented Malkikl
Weach alnce he wvas a small boy, His love Tor the beantdful Malklki

weach Voed him Lo pursus a career in this location. Hls many years of cancelng,

sulvming, sunlathing, snorkeling, surfing, diving, underwsier photo-
praphine, Fishing and satling have amle him want to share this vonderful
miradise with people all over the world. As a result he has been salling
catamarans [or over ten vears and has become a well-respected expert of
uatlkikd Beach and the lnland waters, His main area of concentratlon has
been Lha beach ad jolaing the Clnerama Reef Hotel, Halekulanl Hotel,

Fort Delussy Hilitary Heservation and the Sheraton-Yalkikl Hotel, HNow
that we have ocutlined Captaln Monde's arca of expertlse we would be

hapiv to provide our comsents on the proposwsl project,

He fowml vour teport Ynteresting, however, we could not support elther
Alieraative ¥ nor Alternative Y for numerous reasons, Me will outline
wur reansons For rejecting the Alternatives in the followipg paragraphs,

th: reject Alternative X for these reasons, We are strougly opposed to
creatiog another site of pollutien in this Walklkl Heach area, Une source
of drainare For pollutants into the ocean is more than enough for this
small area of ocean, cnvironaentally cpeaking, With two scaape syalens
dratnlnge sianltaneously this would greally lncrease the amount of waste
witerinl in this ares of ocean., We were also disturbed by the high feeal
californ connta gencrated uhen the existing relief draln sas made patent,
We ansl nlso take Into consyderation the problem of stagnation that would
exlsl, were a new seawall created, The two walls would dismipt the
nornal currents In this area which are newodal Lo take the pollulants out
to the deep sea, Thus we would be creating a dangerously polluted
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swipming area for both tourists and resldents. Hesldenta are especlally
at risk because they spend a greater percentaze of tlme Iln the water, ao
opposed to the Lonrist who spends perbaps a few weeks a year. Worst of
all, we must conslder the effect of the'high pollution count on the
marine 1ife. We Ceel your report was erronecus ln stating that there
was almost no live coral and very Few fish in Gray's Channel vicinity,
Caplain Hondo has seen beantiful live coral and wany varlous types of
fish dally , also turtles, and delights in showlng them to his passengers,
Ye wonld hate to deprive both residents and tourlsis alike, of this
wonderful sealife by killing 1t off with pollution generated Ly another
drain aml stagnation caused by trapping the wastes between two ad jacent
seawnlls, He would also like to mention the fact that much of the marine
life thrives on salt water, and the fresh water dumped from the drains
upsets the natural scalife ecology.

Besldes the pollution problcems gensrated by Alternative X, we are con-
cerned with the effects of the project on the coral in the wrea, Ulvlously,
with construction of a new secawall, much coral will be destroywl, Coral

18 an essential part of sealife ecology. It 1s an integral part of the
11fe cycle of much marine 1ife. Alse, the beauty of the natural reef will
he lost to mankind, Will will alsoc have to contend with the broken and
crushed coral, which ig unpleasant to salk or lle on, This we fecl will
make this part of the beach undesirable for beachgoers.

ve Teel Alternative X will also contribute to the severe ercalon probles
suffered in this area of Walklki Beach, As noted in the report, most
eplsodes of significant rand erosion have been preciplitated by constructlon.
With creating another scawall, we can expect at least as smuch eraslon

as with the existing seawall; perhaps more, It will most likely be
necessary to provide a Hubble Hound groin to control the sand erosion.
Tt should be noted that the existing beach in the vicinity is already
small , and sand contlinues to bLe washed Into the ocecan. If this problem
s aggravated by further construction, soon there may be no beach at all
in this area. As the report shows, replacing eroded samd is futile —-
it just contlnues to crode. WHe leel strongly that the natural shoreline
should not he tampersd with, Once done, we will not be able to replace

1t on a permament macls,

Anothor concern we Fear s the acsthetic problems a new seasall eay
create, First, there 15 the evesors of the construction poried jtuell,

e forl Lhe necond reliel draln will further mar the beanty off the
natural shoreline. It's mnuther of the many manaade sirvctures that
detract from the Diamond Head view from the beach, Along with the swea-
wall 1s the inevitable "warning“sign, Danper o aot the message we want
to glve the beachyver, In addition, the sign warning sulmsers Lo stay
auay from the seawall will also mean a smaller recreatlon aven. There

is also the danger of the seawall ftself to cunsider, such as the slippery
moss, occaslonal high surf wheroby perople may be fojured, and the lability
of a collislon with the wall by a person or object,

Alternative X will also interfuer uith catamaran service In the vieinlty,
Watkiki Beach catamarans are a tradition, and also provide a recreation
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cource For resldents aml Lourists, L Is one of the major means Ly which
paszengers can en joy the brauty of the ¥alkikil shoreline and the under-
vater loveliness of the coral, fish and’ other marine life, With the
ereation of a second relief drain, the transport of such boats will be
tmpalred, For easler access 1t would be necessary to equlp the cata-
marans with engines uhlch would detract from the natural wind power
tradition of salllng,

Another consideration 15 the loss of jobs for catumuran, canoe, surfing,
suorkeling, and beach concesslon services durlng the period of con-
structlon, loss of livelihood may continue after construction is
completed due to the beach becoming less deslrable to beachgoers., Hotels
and other businesses in the vielnity will wmost likely suffer from the
construction and afteraffects with such probleas as a lower occupancy
rate and deereased sales,

He would now 1lke to discuss our concerns regarding Alternative Y, and
our nuscrous reasons for rejecting this proposal. Heviewing the blue-
print , Alturnative Y secms a very impractical way of druining the
Kalla Road vicinity, while alse trying to minlmize clogglng problens
With the system. We feel that with so many risht angles in the dralnuge
route, clopging of Alternative Y is inevitable. Ue predict that this
wl11 become a serlous chronle problem as debris and sund become trapped
§i the 1, sectlons. When we are having so much d1fficulty keeping the
pxdotine stralght Kalla Hellef Drain patent, why would we propose to
pake a more complicated system?

We refect Alternative ¥ for aesthetic reusons also, One of our aujor
concerns 1s the disruption of the exlstlng foliage In the constructlon
aren, WYe are again hesltant to disturb the natural beauty 1n the
vielnity In any sy, whether 1t be wlth rare or endangered specles or
not. The wonderful Forest of coconut, banyan, and varlous other specles
of trees and Tullage we once called Malkiki hardly exlsts any longer
due to the massive constructlon already done to thls once magnlficent
ar, e cannot endorse any means of threatening vwhat little greenery
that has survived the industrial revelutlon, Alternative Y poses a
threat to the Hao tree, the coconut palms, the Chinese banyans, panax
aml other forms of lollage In the proposed construction area. We must
nit only comsider the feliape that we see above the sand level, but
alun the roots which e hencath, We would slse 1lke to note that this
area 1u bHkely to be assanlted anre than once (due to the construction
1tanldf). There lu alse the re-escavatlon that is Inevitable due to
raintenanee on Altervative Y thronghout the years fur various problems
whieh miy vcenr, Clogeing problems are already antlclpated as previous-
Iy acntioned,

AMbtornative ¥ wil] alse eontrllute to the severe eroslon problem
alreily experleneel in the victaity. As notwl in the regport, st
eptonden of slxniflaant sonl erasion bave been precipitated by cun-
Gtrvction,  HILh cxcavatlng the beach amd disrupting the niataral saml
mavivonment, YL will le pecesuary to artiticlally ruplace the beach

A

tnvalved, This proceluce, as past history shoss, Will become fulile
becinse tonlacerent sanl contimes to srode, Uhat we aras left with

Is another cheonle eroslon problem, The present beach has already
eraled to such a erall area, it's in poor judgement to risk what little
ia left of 1t, It is a disservice to residents and tourists allke,

e reject Alternative Y alao because of the lenglhy disruption of
recreation and usinens in the vicinity, Thia project would generate
a loss of 1livellhool Tor catamaran, canne, surflng, snorkellng, and
heach concession services during the perlod of construction which
could easily take up to one year, Helocallon of nuch beach operatiuns
is nelther desirable nor feasible for most lucinesses. Loss of livell-
hool may continue after the lnltial construction §5 completed due to
the beach area becoming less deslrable to beuchpoers as the result of
such construction, Also, re-excavation 1s highly protable due to
Alternative Y requiring frequent maintenance, Hotels and cther tusinesscs
in the vicinlty will most likely suffer from the construction and
aftermath shown by such effects as lower occupancy rates aml decreased
sales, WNesidents of the Kalla Hoad vicinity will also be adversely
affectel by the disadvantages of the proposed project. As a result,
they may have to travel to find a sultable beach for sunbtathlng,

We strongly recommcnd enlarging the exlsting Kalla Rellef Urain, It is
fnportant to reduce the (looding of Kalla Hoad and the adjaceni areas.
te have observed the affects of severe stora (looding of thls area and
symnoathize with the probleas of people of this densely populated repion,
A snlution to this problem 15 ladly nceded, but we need to plan care-
fully. We sust nol mnke a hasty declsion that will lecave us with lomy
term nerative environmental impacts. We feel strongly that elther
Alternative X or Alternative Y will long be regretted should they be
created, Enlarging the existing Kalla Relief Draln 1s the only means
v which we can ald the flooding problem and prescrve the eavironment,
We feel 1t 1s much more practlcal to replace the box culvert on Kalla
Road than to risk destroying the beach and lnland ocean waters at Lhe
proposed constructlon site, Surcly the beasuty of the buach, ithe welfare
of the marine life, the reecrvation of the people und the livellhoods of
nearby businesses must hold some value!

Sincerely,

ﬂf.qq_nmcz() P MZZM&

Captaly ftaymond P, "Homlo™ Hillamus
Lenua Catamaran Corporation, Pres.

G Ve ‘
e nelet. 4(’ ',J:f(i’/x.':i;. -f/ﬂ?z’c‘(l/z/{ &

Linda G, Coleman-fiillamas H,N., B.5.
Lchua Catamaran Corporation, Vice Pres,

cc: see pare 5

BPH/IACR 1per
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Governor Georpge Arlyoshl

BHavor Eileen R, Anderson

Connty Department of Public Works

State Department of Transportation Harbors Divislon

State Department of Health Pollution Technlcal Heview Branch

State Hoard of Land and liatural Resources

State Nepartment of Planning and Economic Developaent Costal Zone

Management Branch
State Heprosentative Kinauw Hamalll
Walkikl Tmprovement Assoclatlon
Halki4l Helphborhomt Board
Yatkikl Hesldents Assoclatlon
Cinerama Heef Notel Honk Koppleman General Hanager
dalklkl Shore Apartaents  Hoger Schulte Board of Dlrectors

Tanl Bush  Heef Hotel Beach Concesslon

LrL LM B AHOLREDN
.

UEPAHTMENT OF PUBLIC WORKS
CITY AND COUNTY OF HONOLULU

650 SOUTH KING STHEET
HONOLULL. MAWA() 96813

seiag
::-nu vagin,
- .,

MILMALL 4 Coun
SYBATIES ANE CafLF Eniimdla

101-12-0198

April 22, 1981

Captakn Raymond P, Rillamas,
President

Lebus Catumarun Corporatlon

1909 Ala Hal Boulevard

Sulte 802

lHoavlulu, Hawail 96815

Dear Captaln Killamas:
Subjuect: Your Letter of Harch B, 1981 concerming the

Envirsiwscutal Asscusment fur the Kalfa Road
Relief Prain Project

We appreclate your comments on the proposcd project. o order Lo
aduquately address the public concerns about other drafnage alternat lves,
beach processes, water quality, amd macine 1ife, wve will be prepariag an
Eovirommental Impact Stateaent (EIS) on the proposcd relief drain
project. The Environmental Assessment that you reviewed will hecoae the
basts of an EIS Preparatlon Hotfce and will be submitted to the Environ-
mental Quality Comalswlion.

He ke aloha pumechana,

wle. QR

For MICHAEL J. CHUN
Birector and Lhilcf Eoglnecer

ce: VIH Pacific
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a5 a2 January 26, 1982

201-12-0066

VTN PACIRC

Gent lemen:

Mr. Jack P. Hanalz

State Conscrvationist

Soil Conservation Scrvice
United States Department of
i Agriculture

e commenl s to make. P. 0. Box 50004

Hlonolulu, illawaili 26850

Subject:  bovivonmeatal lmpact Statement for the Kalin Road
felief Drain, Waikiki, Oalm, llwaii

We have reviewed the subjoct environmental ispact statement amd have

Thank you for the opportwnsity to review this docunent .

Dear Mr. Kanalz:
Simvuerely, .

Subject: Your letter of November 9, 1941,

ry to DEQC concerning the
;7,/;}@/.«4/ Environmental Impact Stalement
P

IL IALE LANALZ b for the Kalia Road Relief Draim
8 State Consvrvationist Project L
1 i We appreciate your review and comments on the EIS.
LT 4 ublic Works, City aml € of tlonoluly
=) \Jn; wiment_of Fublic Works, City aml Comnty of tlonolule r i Yoo SN RGBT,

i ' ot O &

{.. WICUAEL J. CHUN
birector and Chief Engincor

cc:  VIN Paciflic
OEQC
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201-12-0076

January 27, 1982

Colonel Adolph A. Hight

Director of Engineering and llousing

Department of the Army

lleadgquarters United States Support
Command, llawaii

Fort Shafter, llawaii 96858

Dear Colonel Night:
Subject: Your Letter APZV-EHE-E of November 2,
1381, to OEQC concerning the
Environmenlal Impact SLatement for
the Kalia Road Relief Drain Project
We appreciate your review and comments on the EIS.
He ke aloha pumchana,

von QR

e MICHARL J. Clun
Director amnd Chief Enyinect

cc:  VIN Pacific .
OEQC
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Lalva Hoad Relicd Urain Dnvivomsental bwpact Statement R E @ E HVE D
: -y . JAN 5 1982
M fice of tnviromental Quality Contrel
S Batekmnriba Strvect, Roow 301 VIN PACIFIC
Hopolulu, 1 Y6813
1. lins of Mice bas reviewd the subject LIS and has no comieni to

remler relative to the propesed project.

2. Mo greally apprectale your couperative efforts in keeping the Air force
apprised of your project and thank you for the opportunity to review the

dogiment,

e S

RUSS W, 0, LU
Uep v of Civil Lngineering

Cy lo: department—of~Publ 1TV
Gily-and-County.of-Hunoiwh.

Hivision-of-Fnginesring
650 South Ling Street

Honolulu, W1

g6813

NEPARTHEHT OF PURLIGC WORKS
CITY AND COUNTY OF HONOLULU

A5 SO TH KNG STREE |
HIHDLALL, IARALL 9681

EHLEEM B dufEnSOu
sargm

At L § CHUM Bwn
BImECIES Shd Cuids Cudrid R

201-12-0072

Januwary 27, 1982

Mr. Ross W. J, Lum
Deputy Director of Civil Engineering
Department of the Air Force
lleadquarters 15th Adr Base Wing (PACAF)
Hickam Air Force Base, Hawnii 96853
Dear Mr. Lum:
Subject: Your Letter DEEV of November 2,
1981, to OFQC concerning the
Environmonlal Impact Statement

for the Knlia Road Relief Drain
Projoct

We appreclate your review and comments on the EIS.
Mo ke aloha pumchana,
oS OBk

rn‘MICHAEL J. CHUN
Director and Chiefl Engineer

cc: VIN Pacific
ORQC
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Lovavomsental Quality Commission
L0 Hodekauwila Streel
Bonolula, Mawain  Y0H13

dan 5 1392
VIN PACINC

Gewt Lemon:

Environmental Impact Statement
kalia Road Rtelief Drain

The tnvironmental lmpact Statement for the propased Kalia Road Relief Drain
has heen veviewed and the Havy has no comments to offer. A vequesied, the
subject EIS is returued as enclosure {1}.

The opportmmity Lo review Lhe subject EIS is apprecialed.

Sincerely,

M. M. DALIAM
ATELTL 0T 1L S HAVY
EACHL T "HGH <
BY DIRECTION! Ur TIHE COMMANDER
Inclosme als
fopy Lo

Y tepasiment of Public Woiks

CLE Uk

REGEIVE])

B AN IR ) o B WONK”

CITY AND COUNTY OF HONOLULUY

Baad Fron Ak arow

b

OO SURITE) P I SVHEL Y
HOROLULY HAWAI SE81)

e I
Fadg R R AR g

2001-12-0061

January 26, 1982

Captain M. M. Dallam

Facilities Enginecr
Headquarters

MNaval Dase Pearl Harhor

P. 0., Box 110

Pearl Harbor, Hawaii

bear Captain Dallam:

Subject:

96860

Your Letter 002A:R1E:cg Ser 2206 of
Hovember 9, 1981, to EQC concerning
the Environmental Impact Statcwment
for the Kalia Road Relief Drain

Project __

We appreciate your review and comments on the EIS.

cer VIN Paciflic
OEQC

Me ke aloha pumebana,
ot O Raud

Fot MICHARL 0. Chuw
Dirpetor and Chiefl Enginner
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NEFARTHMONT OF IFUBLIC WOIRKS

Eiidy bl CITY AND COUNTY OF HONOLULU
A 650 SDUTH HING SMIEET

P ¥ lla’ll-' WOROLL U, HAWA|] DEBI1Y

' o /
Mt
oy 70 HEI R S o
{P)1919.1
T L] L 200~12-007]

January 27, 1982

REGEIVE

Office of Environmantal

553“::izlaﬁzzi:0;truat JAN 3 Wﬂ?

Room 301 ' Mr. Rikio Nishioka L
HeanTaLs, Mowatl. eeLa e BB ntnonk of SercurEim and
Gentemens riys e e

Subjects Unvironmental Impact Gtatemant Eéngiung a:gaii 56810

for the Knlin Road Rolfief Drain

Thank you for this opportunity to review and comment on Dear Mr. Nishioka:

the subiject; prodeets Subject: Yopur Letter (P)1919.1 of November 4,
198}, to OEQC concerning the
The project will not have any adversn environmental effect ’ i
- Environmental Impact Statement for
zgugny exizting or plannaed facilities ssrviced by our dapart the Kalia Sipad Relief Deain Droject

Very truly youre, We appreciate your review and comments on the EIS.

He ke aloha pumchana,

RIKIO NISHIOKA \)\JSD...___,.Q m

State Public Worke Englneer o MICHARL 1. CTIUN

MIsjl Director and Chief Engineer

ccy’ U & C, Department of Public Worke

ce:  VIN Pacific
OEQC
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VIN PACIFIC January 27, 1982
LIEN 04 of Iy denpeental tuality Contral Mr. Jack K. Suwa
Chaicman
Subfect: [ewivomenial P reagd T Lrtonont Board of Agriculture
Laliv vl el wain State of Jlawail
% T e 1V and et e, B 1428 south King Strecet
(AR L1l Hlonolulu, Hawall 96814
Fane 11 ' o lealture b et o ) P sylijert Dear Mr. Suwa:
i r ool 1 ‘ TR B B A L JATE Y
Y i | EEVR TR R Subject: Your Memorandum of October 10,
1381, to OEQC concerning the
! R EE Environmental Impact Statement
for the Kalia Road Relief
Drain Project
,—{,'-.I‘.-M.‘: tf: ﬂ,‘;“ ,/ We approciate your review and comments on the EIS.
LY
” ’ i Me ke aloha pumehana,
lr v, v K et .
CEE M LIS ] Y T & R
iy it e gl fag

- (e

DEPARTMENT OF AGRICULTURE
TEFR A s S F

T TR T T T

RE@EWED

JACE K. SUWA '

sU Fie s
DEPARIMENT OF FFUBLIC WORKS

=)

Q‘Y‘}

650 SOUTH KING STREEDY
HOHOL UL ptAwal) SE8EY

Ernd @is ™ maDd mioe
T

jer MICHAEL J. CHUN

CITY AND COUNTY OF HONOLULUY

WA A L S e B
ORI EIBE A4S CHILP TuCimiEE

201-12-0075

pirector and Chief Engineer

cc: VIN Pacific
OEQC
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M lee of Fuvironmental Quality Conktrol
S5 Wadebaovila Streel, foom 301
lonolulu, ilaeatl 967411

Bear Geatliemen:
Kalla load Reolief Uraln

auk you for providing wa the opportunity to rveview your proporcd project,
“Falia Rond Lellef NDrain" Envicommental Impact Statement.

We bave completed our veview and have no comsenta to offer at thin time,

Youra truly,

d ey
e S TS
C e i

JERBY . HATSUDA

Capiafn, HAIG
Contr & Lnpr M ficer

cet b Gl pndon wfLIS
itcpt of Fubllc torks,
UL af Nonolule

OFOARTIMENT OF ol 10 WORNKS

CITY AND COUNTY OF HOMNOLUILWY

050 SOUTH KIRG STHEL ¥
BN LT, HARAL 3LB1F

BLEEN & s Enson
maren

MACHAFL 3 Thlih Paup
BRI CIE® dub furgr fnismiEn

201-12-0074

Janvary 27, 1982

Captain Jerry M. Matsuda, IANG
Contr. & Engr. Officer
Nepartment of Defense

Office of the Adjutant General
State of Hawaii

3949 pDiamond Head Road
lonolulu, Hawaii 96816

Dear Captain Matsuda:

Your Letter HIENG of October 27,
1981, to OEQC concerning the
Environmental Impact Stotement
for the Kalia Road Relief Drain
I'roject

Subject:

We appreciate your review and comments on the EIS.
Me ke aloha pumchana,
Lo Bawud

ot HICHAEL J. CHUN
" Director and Chief Engincer

cc: VTN Pacific
ORQC
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NEPAITEMENT OF PO C WonlKS
,‘-,...-. RECEWES CITY AND COUNTY OF HONOLULU
‘l. I ST A 1 Hy AR LT st LT REE N
WAt o eneeren O T 3 !u'l' ,‘/ L MONDLAILG HAWAL 9561
P i
we : Hov 13c gz Tl e .
1A W ' “.I ] A8 CHASNL, M :;--u.,t.
15 STATE OF HAWAN it TRRERNCR SRAE L < it s G b
i Wrhg N Eml CHERE Ewdim
DIEPARIRENE OF HIEALTN LU TN TR B TP L T Ingineen
- O B0E N ok Py e Do hiph (of bt 0y bie
PPN AN 0P HAVEN Y 201-12—0065
MlLVIN B WO
Hovember 10, 1901 Ll LU DA
ATHLPIA MALRD Sikw MA B
POrURT (11 00 Januwary 26, 1982
T anmdy, Please o
1w EPBS
Pitiorannin
For o Cice of Enviromental puality Contreol Mr. Melvin K. Koizumi
Deputy Director of Health
Frone Bepaly Biveclor for Lavivonmental BHoalth Department of Hlealth
State of lawail
Sl et Enviromeenlal Twpact Statement (F15) for Kalia foad Relict P. 0. Box 13178
Braing, Walkiki, Galm Honolulu, Hawaii 96801
Dear Mr. Kolzumi:
Thank yon Tor allowing us Lo review and comment on the sebject £145. .
i Ahe Lasin that the project will comply witn all applicabhle Pubilic Subject: Your Memorandum EIMIS-55 of November 10,
Nealth Regulat e, please bo fnformed that o do not have any objections 1981, to OEQC concerning Lhe
i bo Ehan project Environmental Impact Statement for the
a Kalia Road Relief Drain Project
() Woe yealeze that the statements are geperal in oatuee doe Lo .
0 prelimimary plant bedmg the sole source of digcassion.  We, therefore, We appreciate your roview and comments on the EIS.
i rieserve Ve right to lmpone future esvironmental restrictions on the
prapeet ol the time (inal plant are submitted lo this of fice for review, He ke alcoha pumchana,
ﬁnu_}l l 7 rar HICIARL J. CluN
L LT I.U'II'I ‘ h’ll!llll Director and Chief Engincer

ver Bvic o ol Besghpeeer bweg, ept. of Paldlie Norks \/
cc: VTH Pacific i
REGEIVE -
L b
VIN pacinc
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STATE OF HAwWAIll e RO

B4 FaReY
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VTN PACIFC C o=
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) u

Hr. Michacl Chun, Director o
epaviment of Public Works -
Cily and Comnty of Honolulu ";—'
50 No. King Streoet gg

flonolalu, Hawnii 96013
Dear M. Chuns

subject: #18, Knlia Road Nelief Drain, Waiklki, Dahu
IMK: 2-6-04:9, por 10, 11, 12 & 2-6-05:por 1, 8

The proposed undevtaking is within the Walkiki archacological
dintrict amd jmmediately adjacent to the Halekulani lHotel,
Hlale Site No. 9957, Recent construction activities within

a few foet of the project’s location have disturbed five
huouman burials, a dog burial, a goat burial, and numerous
alher signilicant archacological features. Conscequently, it
ta roegommendesd thal an archaeological consultant be hired to
mrentafically excavate and wrile a final report on all
burials and other significant features disturbed during the
proposmd construction excavations.

fShould yon bave any gueastions, please contact our office at
TAR-74060,

fncerely yougs,

N

. Biroctor
Lés 'royram

istonce

il

ce: lgl. Uti1lization, CM of Hon.

Lo PN D S ST T

WEIER AN | BNO BV LN

CECANIRE D O P01 wonlK S,
CITY AND COUNTY OrF HONOLULU

B SORETE KL, STRLF Y
HOMOL LI, HAWAL 96813

Sy
o,

et
T guNty
.'. “

TRV I
tmoad tmgnipn

FILFI & A anitChton

marem e

201-12-00%)

Januvary 26, 1982

Hr. Ralston Ragata, Director

Historic Sites Program

Division of State Parks

bepartment of Land and Matural
Resources

State of Hawail

P. 0. Box 621

Honolulu, Hawaii 96809

Dear Mr. Nagata:

Subject: Your Letier of January %, 1982, concevmiigg
the Environmental Impact Statement For Lhe
Kalia Road Relicf Drain Project

We appreciate your review apd comments on the EIS. As ruquoslnd,
we will hire an archaeclogienal consultant in bthe evenk it proves
necessary to evaluate burials or historie artifacts wncovered by
excavation. The cost for this work will be included under an
allowance item in the contract proposal.

He ke oloha pumchana,
o QRawdt

rar MICIFARL J. CHUN R
Dircector amd Chief Engincen

ve:  VIN Pacific
0rQc
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V) Melvin Koizomi

Bepuly
TELEMVINGE HO.

Niregto

RN

OFFICE OF ENVIRONMENTAL QUALITY CONTR HVE
134 MALTAMUWIA BT H E @ E

OWCLA Y, Bdwhil 98811

JAN 5 1ap

Decombey 4, (981 VTN PACIAC

Mechael Jo (i, Mh. DL 4 ﬁ.
Diyector awmd Chiel Enginecr ; e
Bepartoent of Publee Woeks : =
Cily and Connty of Honoluln —
Peger Dy, Chun: b
2 .~ J

SUHILCT:  Envivonmental lmpact Statement for Kalia Road :E
Hebiel Drain, Warkiki —

We have reviewed the subject statement and offer the
following comments:

Pape 7. An estimate of the size of the Harch 5, 1958
anek Mav, 1977 storms (b.e., 0 year, 50 year) should be
provided.

ET G | Fedoral funding of the project might also be
eapitined wimee Yin project will also benefit Tl'art DeRussy.

Page 8. The continued necessity Tor the pgroin built in 19710
amd the expervimeatal proin (15 on page A 2} apprars to
devecase with the mplementation of either altoenate ¥ or 2.
Consaderation mipght be piven to the removal of these proins
as pavd of ths project.

Page A1, The solation to the sand cloepging problem might
incorporate the ase of a sedf flushing outlet.  The proposed
alib e wousd breaskwater may help protect the box culvert

amdb way redoce the Torcing of water and sand throogh the
ot s,

Fage 50,0 The additional sorface ares csreated by the rubbie
womd heeabwater Tor abtornate ¥ ar 7 wonbd bene Mt marine
1ile,

SUHOM 217209 40 f430
G3A13034

ﬁicuruo Yaen
n

Michach J. Clom, "B
December A, Judi
Pape &

Page 6. We wish to make clear that acceptance of the
stiatement by the Covernor is not an approval of the pioject.
It 35 owuly o determinntion that the statement moects the
regutrements of apler 33, 1S and the Eavivonmental lapact
Statement Regulations,

We wote that of the three alternatives ander copsideration
alternative 2 appears to bave the feast environmental
mmpacts.

Comments not previously Terwarded are enclosed for your
information, .

Thank you Toy allowing we to review this statement,

Yours truly,

irecter for Hewmartment of Health



NEFARTMEHT O PUGALIC WORKS
CITY AND COUNTY OF HONOLULU

U0 SOTH KING SIREET
HOMOLULY HAWA 968113 .
Gifice of KEnvirommental Quality Control
Page 2

Februnry 1, 1982

FLFEN A AT B30

MILHACL J CHUN Pe
BIGEE 14 4nB fuidF qesminn

on the Fort DeRussy side of the existing Kalia Relief vrain
2¢01-12-008% might be used for new revetments (shown in Figure 8) if

Kalia Relief Drain is replaced with a larger outfall. We

concur that armor rock revetments, in the long term, will

provide better marine habitat than the existing bottom
february 1, 1982 ad jacent to Kalia Relief Drain.

As discussed on page 41 of the EIS, we are hopeful that a
new outfall with watertight joints will not have a sand

Office of Environmental Quality clogging problem. Unfortunately, it is not possible to
Control design a self-flushing drainage outfall at the site of Kalia
550 Halekauwila Streel, Room 301 Relief Drain.

llonolnlu, Hawaii 96813
We understand that acceptance of this EIS does not comstitute

Genb lomon: ! approval of the project. Alternate 2 continues to Lo our
preferred option.
Subject: Your Letter of December 4, 1981,
concerning the Environmental Me ke aloha pumchana,
Impact Statement for the Kalia '

Road Relief Drain Project | ,24L;L/£f211 ,(:ZZ

Thank you for your comments on the EIS. The County Storm MICHAEL J. CHUN
bDrain Standards indicate that for purposes of storm drain Director and Chief Engineer

by i e e

design, rainfall intensity in the Kalia area is 2.8 inches/hour
from a 50-year storm and 2.2 inches/hour from a 10-year

storm. Unfortunately, there is no source of hourly rainfall
dota for Waikiki. Although rainfall at the airport weather cc: VTH Pacific
staLion on any particular days is nol comparable to Waikiki
rainfall, iL is the best data available. TPeak rainfall at
the airport weallier station was 1.BG6 inches/hour on March 5,
19548; 0.48 inches/hour on May 13, 1977; and 1.15 inches/hour
on February 3, 1979,

 ehle

11 is unliketly that Federal Eunds will be made available for
replacement. of the Kalia fielief Drain. Pursuant to the
agreement which allowed construction of the Kalia Relief "
Drain on an easement across U, S, Army property (and hookup
of Fort DeRusay storm drains), the Army has no obligation to
share in the costs of a larger bhox culvert. Drainage of
Fort bellussy would not be signilicantly improved by replace-
ment. of Kalia Meliel Drain without improving the drainage
facilitices on Fort DeRussy.

The &Gtale Doparbtment of Transportation has jurisdiction over
the removal of the experimental groin fronting the Waikiki
Shore Apartmenls. Armor rocks from the Federal rubble groin
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e of taviraeentnl eality Cont el
550 Halehmmwila Street, Hoom 301
{kolola, 1bnaild 96ki3

Attention: Mr. Melvin Koizsi VIN PACIFIE -
Dear Mr. kodzwand .
SAMIECT: Kalia Head Relief Drain
hraft lnvirowental Impuct Statement v

o
thanl, you for the opportanity to review the subject Dralt Lavi connen-
tal Dpact Statement (LIS).  Upen our review of this moye detailed representat ion
of the proposed project, we have foind that the concems expressnl in our letter
of March 12, 1951, have been salisfactorily mbiressed amd inconurated into
the 115

Atthongh nenc of the alternatives presented will cospletely alleviate
the flosding problem, apparent differences exist in polential coastal tone
wanagement (CZM) dgects, Altermative X weuld corpound the existing visual
and envirmwmental problems of the cxisting box culvert aml outfall by adding
another one.  bhile stapnation of shore waters way not he a serious probiten
with parallcl owt falls gince they will be alwst a humdred yarls apart, two
vatfalls wonld wore Likely add to the prolidens of heach retreat,

Mtormative ¥ would require o new box colvert along the beach and
paradlel to the shoreline where it wonld connect to the existing ontfall.
Athongh U 15 states that the beach portion would he conpietely wlerpromnd,
Mg ther heach retieal potentislly resulting fron tie enlanpeuent of the exiting
autinll conld ke it visible and a barrier to public access to the water,

Altemat s 2 essemt ially waiulaing the existing shoreline impacts,
althowgh enlapgesent of the owt (al) may exacerbate shoreline crosion. Accord-
inely, since 2 oappears to pose the least additiona) ispacts, we concor with
the Departent of Public Vols® preference for this altentive.

Shoufed any gquestions: anise concering this matter, please feel lree

Lo contact us at any time.
uutn'ly/"
d 1.:....___/:,

Hideto hona

ot VI:'pl . ul Pubslie Worls
ity wnd Conly of Bunalulu

FILEFn B AN REON

O R TR T AT I S KT I CR TR T
CITY AND COUNTY OFF HONOLULU

Gar v e e iek, STHEE L
PRI MILAE HAWALL 9GETY

SULARAR 1 CUUM B

¢
sanigm Gl CIRfEIOR euh Cord b hugintf

201=-12-0055

1, e

‘\;": o e,
Verpge ¥

January 26, 19B2

Mr. llideto Kono, Director

pepartment of Planning and
Economic Development

SLate of Hawaii

P, 0. Bax 2359

flonolulu, Hawali 96804

Dear Mr. Kono:

Subject: Your Letter Hef., Ho. 39204 of Hovember 18,
1981, to OEQC concerning the Environmental
fimpact Statement for tho Kalia Road Relief
Brain Peoject R

We appreciate your review and comments on Lhe EIS. Alternative 7

continues to be our preferred option.

Me ke aloha pumchana,

MICIHALL J. CHUN
Director and Chief Engincer

cec:  VTH Pacific
OEQC
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Gl tice ol hnvironmential

al ity Cunlrul
400 Halekauwila SLroeet, Rowowm 401
Hono b nlu, Mawall Yudld

Gont Lemen;

Subjects  Kalia Road BelicE brain
Luvitonmental lwmpacl Stateacnt

hee Howatt Housing Anthority has revicwed the E1S tor
Lhe consttwet ton o deatpage improvements at Kalia deoad
o Warhik, toahn sl bas no speesfic commuents o ofler
telative to Lhe proposdd sclion,

-F11-

Phank you fur the oppuortunily Lo commcni on this motler.

Sinceiely,

-: N
i .
PRANELIH Y. K. SUHN
reclon

Cer chpar il ol Pubbre Worhy

R L

PO PR R EET adE IR b RS

CITY AND COUNTY OF HONOLULU

PR R LT RTRCH [TEP A R N |
SHINLE KM W HAWALE B6813

S BimeClum andl (woar bnn miga

2000-12-006G4

Janvary 26, 1482

Mr. Franklin ¥. K. Suun, Dircvctor

Department of Soclal Scrvices and
lousing

State of llawail

1151 Punchbowl Strect

Honolulu, lNawaii 96811

Dear Me. Sunn:

Subject:; Your Letter of MHovember 3, 1981, Lo
OEQC conceining the Environmental
Impact Statement for the Kalia Road
RelicE brain Project

Woe appreciate your review and comments on the ElS.
He ke aloha punchana,

MICHALL . Clwy
L BirceLor amd Chick Englinoeot

ce: VIN Pacific
OB
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Uecenber 3, 1981

HEHORANLUH VIN PACIRC
TO: Office of Epvironmental Quality Control
FROM; Director of Transportation

SUBJECT: ENVIRONMENTAL IMPACT STATEMENT
KALIA ROAD RELIEEF DRAIN

Thank you for the opportunity teo participate in the
subject EIS.

OF the three alternative concepts presented, we prefer
Alternative I siove there will be minimal inconvenience and
disruption to pedescrian traffic along the beach. Addition-
ully, we suygest that public access to the beach be maintained
during the Construction period,

-Ce11-

We also Eeel that from the list of approvals found on
puye 66, it will not be reguired to amand the Waikiki Beach
Kegulations since storm drainage improvemencs are necess.ry
a8 a matler of public safevy [Sec. 19-91-6(d) ).

/@%/“"/

Dire dE Transportation

et bt Wing S AOR bt LnisT Akl

201=-12-00457

Januwary 26, 1982

br. Ryokichl Nigashionna
mrector

Department of Transportation
Stule of Hawalt

869 Punchbowl Siruect
Honolulu, Hawaii DT R )

Duar Dr. Higashionna:

Subject: Your Memorandum SPP H. J8BT7 of Decembuor 3,
1981, Lo OBQC comncerning the Envivoonment.dl
Impact Statement for the Kolia Road Relief
Drain Project

Thank you for your comments on the E1S.  As described on pages 18
to 20 of Lhe EIS, we plan to waintain public beach accuoss dunring
cansteuction of dralnaye 1mprovements.

Phe EIS discussion of neecssary approvals will be correclad as
recommended in your Jettel,

Me ke aloba pumohana,

ki3m0 U Btk

MICHALL J, CHUH
% Dirvector aud Chiel Englimou

cer VI Pactlic
OLQC
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for the Oty o have to compensate foe lost tevencse Tl ollben pressible thoaph comtroverseal,
migation mcasure 15 for the Board of Lad and Navocal Besontoes to issue poconits to

allow semporary relocation af beactk selated bustness 1w Fart DeRussy Beach dunmg constyuction
ol drainage naprovements, seems more acceptable.

I conc lusvon, we wish 10w hpowledge our shared concesn with the pomis raned
By the Unpvesaity of Hlawan Water Resources Besearch Center arad e Depar iment of
Lanl and Natneal Resources m thew ceviews of the envicomsiontal assessiment fur tlus
project and the ot cecoginmtion of e need 10 elonnate flood hazards, ye1 twintain
food water quality at Waikiki Beach for wuristfrecreational purposes, The present duocument
1s dalfyculy i oty evaluation of the pumping - maintenance alternatives snd the economic
and aliernale gravity-flow toutes, Little information reganding the Ala Wan Canal <putn
Sy ateth option, of indintenandce Costy Jor the gravity - flow systems are included in s
E1S. We strongly uige 0 cost analyits of these afternative, with the majpor empbasts beiog
wiipaintamg good water quality s this area.

Simcerely,

PP
Doak ., Cox
irecion

ot Department of Pubbtc Works
Prent Coallapher
Frans Gee ilsen
Tacapoe i Maller
Prana Shepherd

KL as Al n

HNEPARITMERT OF Puigh 10 Wlilem s

CITY AND COUNTY OF HONOLULU

L) SO EH EAHLG STHEE T
HOBOLHLY HAWAL Sadld

MICHAK L Leun b
BaRICHOR 1aD 4BILT AREtAELA

201~12-0088

Jonuary 2%, 1982

br, Doak C. Cox, Director
Cnvironmental Center
University of llawali at Manouw
CrawEord 317

2550 Campus Road

Honolulu, lawaii 96822

Duar Dr. Coxt

Subject: Your Letter RE: 0342 of Deccewber H,
1981, Lo OEQC concerning the
Environmental Impact Statement for
the Kalia Road Reliul Drain Project

Thank you for your cosuwenbs on the EIS. Althouygh expunsive,
it 1s physically possible to pump storm water from Kalia
Road to the Ala Wai Canal, A pump slation and dry wel)
would require use of about 10,000 square feel of Fort Deltussy
next to the Waikiki Shore Apartments. Assuming Lhabt the
land is provided at no cosl Lo the City {which is unbikely) .,
construction of a punp station and a half-mile force maln Lo
the Ala Wai would cost roughly $§3.5 to $4 million; omd
operation and malutenance costs of the pump station would
cost about $100,000/yecar, i.c., have a copitalized cost ol
about $1 million. By comparison, conslrucLiuon, operatiou,
and maintenance of Drainayge Outfall Alternative 2 would vosl
one=fourth as much.

PBuspite Lhe cost diftevenbial, a Fort Dolussy pump stalion
would be aboul as effective as Allcernative 2 in pedmiimg
Flooding of Kalia Road during pormad tides.  Duviosg peak

storms, storm runol b would subitanbial ly excead the capacily

of the existing box culvor L oo kalia Boad which now catrics
vunof £ from Beach Walk amd bewers Slrecl Loy Kalia Beliok

Drain., lHence, wmuch ol this tunoft would conbinve to toach

the corper of Savatoga amd Kal ta fowds o suelace Flow on

Kabia Road.  Dratnage of Fort bellussy wounld not be signiticantly
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br. hoak C. Cox -2= January 29, 1982

Improved by either a pump stotion ov Alternative 2 without
improving the drainage facilities on Fort DeRussy.

In addition to existing major storm water discharges at
Kapahulu Avenue and the mouth of the Ala Wai Canal, there
are smaller discharges at Kalia Helicf Drain and Focrt DeRussy.
Expansion of the capacity of RKalia Relief Drain would not
significantly affect the rale at which runoff from the Kalia
drainage basin veached the ocean except during major storms.
During intense Kona storms, turbid water From the Ala Wal
Canal mixes with nearshore coastal waters between Fort
Deltussy and the Royal lawalian llotel and masks the visible
vcffeclt of waler from Kalia Relef Drain. Hence, pumping
storm water from Kalia Boad to the Ala Wai Canal would have
much more effecl on Waikiki water quality during minor
stormg than during intense storms.

As requested, the Revised EIS will contadn an appendix
gmmarizing Lhe vunaff vates for various portions of Lhe
Kalia drainage basin. About one-third (61.3 cfs}) of the
cubimated 183 cfs of storm Flow ygenerated by the Kalia
drainage basin originates from agcas west of Saratoya Road
and Kaliu Relief Drain.

Because of undersized drainage facilities on Kalia Road,
drainage Alterpatives X and Y are superior to Alternative 2.
For ciample, assuming a tide of 1.07 fect above moan sca
bevel during a fifLy year storm, Altermative X or ¥ could
accommudale Flows of 105 ofs down bhe Halekuland vight-of-
way. With Allernative 2, because of the undersized box
culver L on Kalia Road, most of Lhis would otherwise end up
as surface Flow on Kalia Hoad.

Pidul changes can substantial ly affect storm drain capacicy.
While diainaye Alternative 2 would be adeyguate to accommodate
143 cfs of storm (low during a tide of 1.07 fecet above mean
sea level, an unusunally high tide could reduce the capacity
of AlLernalive 2 by-over 50%. (An unusually high tide would
bave a similar cffect on Lhe B0 cfs capacity of the existing

Kalia Relicl Drain or on the 105 efs capacity of Alternative X.)

Onr consul tapls estimate Lhe cost ot sand berm Flattening in
Ll existimg Kalia Reliel Drain to be roughly §10,000 per
year,  We believe the problom will be negligible in o new
gtorm deain built wilh watertiyght joints {us discussed on
pracgir AL of the E1585).

Br. Doak C. Cox == January 29, 1982

The City would prefur not Lo compensate beach businessus for
lost revenues provided Lhat there is not a legal obligation
to provide such compunsation. 1t is not in the City's power
to allow temporary relocation of beach businesses to Fort
DeRussy beach,

Me ke aloha pumehana,

/l@émﬁd&ﬁ
MICHHAEL J. <&HON

Director and Chief Engincer

ecc:  VTH Pacific
QEQC
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" Lt : DEPT OF PugL It WOIKS 3 Docenber 198
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bl Universily of Hawaii d16R1:305:0 81 [if’,
m.__.._,________i'U" ) 2. A walel slwly wf the grobn aliternatives wondd be bighly desicrable.
Water Restmnees Heseap b Cenger "(
Ploibuines WLl 2100« 20k Dole See) t

L
}yl This EIS has been cevicued by WHRC persosned,  Thank you tor the oppor

corls SRS 2
Blatnohula, Blaswyods Sz tunily to comsmcot.

3 Bevenbor JUHL Sincerely
: *

= V i P ) :/_‘.'
iy of Ewviromscntal Qualivy Contrul R E @ EIIVE (CL"K&{"!“ )"7/ﬂ'£| at ‘rrf’ s

550 Ikelekawuila Strevt, Roou 301 Eduin T. Hursbayashli

Honolula, Masiii 96813 JAN h 182 ELS Courd lnatur /
Gent lumen s VIN PACIFIC ETH: Ju
Subjects LIS Llor Kalia Ruad Bethef Deain, ce: Y.5. Fok
Vaikiki, Oabu, Mawsii, October 1981 . Cee
Enviconmental Center, W
e bave reviewed the subjoect EIS aod ofter the folloulng commcnts: uPd, C & C of Henolilu

1. Disposal ot stovm deate waters ddreet )y Into Wadbiki Beach continues
ta be an i1 advised conrse of action. Therefore, our commenl
{Harch 19, 1981) tu the cartier Bavirommental Assessment buars re-
puat ing.

"t would be highly desicabbe to divert these stormvslers to 1
Ala Wad Canal. The Kalio stove diain is shont the only romaining
deain thit emptics diveetly dnto Waikiki Beach.  Consldeciog the
vanl ceohembe fuportance of good water quality ot the beach, it ts
incoupraons to jeopantize this asset by docreasing the poltotion
Capaivily.

-611-

"This is an eopputienity Lo cotrtent a0 anfontonate civcumstaney,
Fatlnva than 1o peepetwate B, The dwpact of contiouing the flo ol
Kalia dheain dibdectly into Waikikl Beach goes beyond the rebative
vonst endlion aml operal jag costs of the scveral alternatives pros-
seated. sl divet vcca et ball ds o theeat to Waikikl Boach,
which iu the heystooe of tlhe: tourbat dmdustey fa Mavaii, the State’s
Hoo | ojodustey.” "

Furthor da this cegand, the EES contabog o ledter (pp. To, 17, & 18)
From 44, Sotaean Ooo of The Depastwest of  Land and Hotoral Besomeos,
enprosniog o wimi i vicwpoint ol comcern (on pe 2, 0, B 4 ol his
letier ).

Tl ELS bins o aned nldae:
T there sometbing tnlie
tert the States oo 0
the EIs®

Voabhis Bogen peteotlal iwpar b on toos inm.
s Ly wooag witle wsimy puasps Lo help pro
wdunt o y?  This oz oot e anzuciaed do

ALE DAL Rt s et
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DEPARIMENT OF PULL IC WOHKS

CITY AND COUNTY OF HONOLULU

GE SUAI NI R STHER §
HOHOL LU HAWAN SLB13

Hr. EBdwin T. Murabayashi -2= February 1, 19482

gomatnn
iy g My
o .

Bt At Ll ) A model study of alturnative drainage outfalls would boe
desirable. However, costs of an adequate study are estimatued
in excess of 350,000, Long-term observations of the effects

maeme

201-12-0050 of existing groins between Fort DeRussy and the Boyal Hawaijan
ltotel are probably as reliable as attempiing to modol unusual
wave and wind conditions which produce littoral drift in Lhe
project arca.

February 1, 1982
Me ke aloha pumehana,
Hee Zl_.

Mr., Edwin . Murabayashi MICHAEL J. CHUN
1S Coordinalor z 4 i¢E BEngince
Water Hesources Rusearch Centur RHEREDE I Ak WO ok
flolmes flall 283
2450 hole Sireel
Honolulu, Hawaii Y6822 cc:  VIN Pacific

i oEQC
Dear Mr. Murabayashi:

Subject: Your Letler ot December 3, 1981,
Lo OEQC concerning the Environmental
Impact Statement for the Kalia Road
Boelicf Drain Project

-0¢l-

Thank you for your comments on the EIS.  Althouyh expensive,
it bs physically pussible Lo pump storm water from Kalia
fowd to the Ala Wai Canal. A pump station and dry well
would require wde of aboul 10,000 squave feel of Fort Deblussy
nuxl lu the Waikiki Shore Apartments, Assuming thatb the
lamd is provided at no cost to the City (which is unlikely),
consLrucLion of o pump station and a half-mile force main Lo
Lhe Ala Wai would cost roughly $3.5 to $4 million; and
opetalion awl wainlenence costs of the punp stabtion over
Lime would bave a discountud prescent value of about another
$1 million. By comperison, consLruclion, operation, and
isginlenance of Draipage Oulfall Alterpotive £ would cost
otnc=Ffourth as much.”

Bespite the dout differenbial, a Fore Deltussy pump stalion
would e aboud as effective as Alternative 2 in reducing
(lovding of Kalia Boad during potmal tides.  During peak
stommi, storm canal Fowould substonlially exceed Lhe capacity
uf the cristing box culvert on Kalia Road which now curries
runot I Liom Beach Wabk and lewers Stecet to Kalia Relick
Drain.  Hence, mach of Chiys tuneft would continue Lo 1each
Ul coraner of Saraloga and Kaelita Bowds o surface Flow on
Kok by Mo,




(R A YT
w0y IR

Hov 9 32 AU7GI N yro 7Sy
IR ] X
Houenmur'?’ }9“}10 nﬁnul )
e (¢ C

auﬁj

RE@EWED

s 5 182

Mr. Gourge A, L. Yuun VIN PACIRIC
irvctor

bepartiient of Health

State of Nawaii

. 0. Box 3378

Honelulu, Howaii  Sugil

Altontlon: Mr. Melvin K. Koizuml

1
—
I beal Ho, Yuuns
=
1 Subject:  Enviromuentoel Iupacl Slalewment fox

Eabla Load Relicl Drain, GUadhiki, Oabiuy

Ve have no additiunal comenls Lo Lhe cnvivommantal
document .,

Il you have any guestions, please ¢ontact Lawrence Whang
at S4d-%22).
Vury truly yours,
o O
- s ." g
L "]""\—""' -"n.'r'm:'j«j
I KAZLL HAYASII LA
J Mapager and Chied Baglnecy

/(n. Michout J, Chun

[v]
[+

P AR ek tr ] o UMM I Wik

CITY AND COUNTY OFF HONOLULU

e T T T TP T TR}
HORIOE UL, tiAmA S Ybu b )

AERLLM M ATILUL MR AL e AN Uwitsle b e
201=12=0094
Januvary 26, 1982
MEMORANDUM
O M. KAZU HAYALIHIDA, MAHAGER AND CILIEY EHGIHEER
BOARD OF WATLR SUPPLY
FROM: MICHAEL J. CHUN, DIRECTPTOR AND CHELEF ENGINELR

DEPARTHENT OF PULLIC WORKS

SUBJECT: YOUR LETIER OF HOVEMGBER 3, TuBl, TO THLE STATE
DEPATHENT OF HEALVYH CONCERNING THE EHVIROHMENTAL
THPACTE STATEMEHT FORR TNE RALIA ROAD RELILF DIAIH
EROJECT

We appreciate your review and comments on the ElS.

oot (U Rend

P MICHAEL J. CHUN
Dirvector and Clhict Eoagipecr

ce: VIN Pacafae
OEQC u
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DEPARTHMENT OF GENERAL PLANHING

Yio 7593

CITY AND COUNTY OF HONOLULU
RF""""C" uhU SOUT e =L 3THLLET l Vg A
ReiFlved HAMELULL b amats sastd .
I ©EIN it

N
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) Kmik? Lsmming BFTICEE

By

DGI10/B1-3695

Hovember 6, 1981

ECGEIVE()
Ja 5 82
VTN PACIFIC

Office of Environmental Quality Control
State of Bawaii

550 Halekauwila Stroeetk, Room 30]
llonolulu, lawaii 96813

Guntloemun:

Kalta Hoad Relief Drain

He have o further comments on the subject environ-
mental bmpacl statement. Our carlier comments have been
acknowledged by Lhe appllicant and are discussed in the
El5.

Sincerely,

ﬁuf_/'/. /(zu —ttig K_

RALEPIE HAVAMOTO
Planner

AP EROVED ¢

bt Crtor™

WHLLAKD 1. CHOMW

[(NRFELIN L)

N

ErlLen s anibLHb LG

(C AT ER TS R T PUORRe 1, WeHPRS

CITY AND COUNTY OfF HONOLULWY

Bl S0 A 0 mare STHLE )
HUBOL AL ), AwAL 96813

BOLLUAL & 4 Lidkes Tm L

weiom L
200-12-0062
Junuwary 26, 1982
MLHORANDUM
T0: DR, WILLARD ¥. CHOMW, CHIEF PLANNING OPFICER
DEPARTHENT OF GENLRAL PLANNING
FROM: MICHAEL J. CHUN, DIRECITOR AND CHIEF ENGINELER
DEPARTHENT OF PUMLIC WORKS
SUBJECT: YOUR LEPTITER DGI/HLI-3695 OF NOVEMBER 6, 1981,

TO OEGC CONCERNENG PIE ENVIRONMUNTAL IHPACT
STATEMLENT VOR THE KALIA ROAD RELILE DRAIN
PROJLCT

We appreciste your review and comments on the EIS.

¢ MICHAEL J. ClIUN
Dirvctur amd Chict Bogineer

ce:  VIN Pacific
OKEQC
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October 28, 1981 Jawuary 26, 1982

VTN PACIAIC
HEHORANDUM

Hr. Helvin Kolzumi, Deputy Director 05 M. JUSEFI K. CONANYT, DIRECTOR

Office of Environmental (Quality Control DEPANTHENT 0 HOUSING AND COMMUNITY DEVELOVHENT

550 llalekauwila Street, Roam 301

Honolulu, Hawai{ 96813 FROM: MECHAEL J. CHUN, DIRECTOR ARD CUILY ENGINLER

DEPARTMENT O PUBLIC WORKS

Dear Mr. Kolzumi:
1 SUBJECT: YOUR LETIER OF OUTOBER 28, 1981, 10 oEOC
- Subject: Ewnvironmental Impact Statement {EI15) for CONCERIING THE ENVIHONMENTAL THPACY STATEMENT
] ¥alia Road Reljef Drain Project FOR ‘THE KALEA ROAD HRELIEF DRAIN PROJECT
[ Walkiki, Oahu
'

He have reviewed the subject EIS and have no cooments to We appreciate your review and comncnis on the ElS.

offer at this time.

We appreciate the opportunity to comment on this matter. -

n pportunity Lo, O Rewait
Sincerely,

MICHABL J. Clan

) Director atd Chiet Hoygloneor
Llanll s [ TOWGOE
'L JOSEPH K. COHANT

ce1 VIN Pacitic
cct  lkept. of Public Horks, OEOC
Oivision of Lngineering
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CITY AND COUN'Y OF HONOLULUD Cadt LI(

BN AL LT
CERT T

BE/EC - A (NK)

Brnd e H ABURHION
AT TS

RE@EHVED

DEPARTMENT OF PUBLIC WORKS

CITY AND COUNTY OF HONOCLULUD

LG SULTH RIHG STHEL T
MHOMOL LW JAWAL) BEEIY

LR L d Gl b

201-12-0067
Jamary 27, 1962
MENORANLUM
10: Hi. MICHAEL M. McELROY, DIRECTOR
DEPARTHENT OF LAHD UTILIZNTION
FHOM: MICHALL J. CHUN, DIRECTOR AND CHIEE ENGINELR

DEPARTHENT OF DPUBLIC WORKSH

SUBJECT: YOUR LETTER B1/EC-2(MK) OF HOVEMBLR 10,
1981, TO OLUC CONCEHNING "lE ENVIRONMERTAL
IMPACT STATEMENT FOR TIIE KALIA ROAD RELIEF
DRAIN PROJECT

We appreciate your review and comments on the EIS.  Alternative @
continues to be our preferred option.

o Q Rawat
o MICHAEL J. ClIUN
Divector and Chief Engincer

cc:  VIN Pacific ¢
OLOC
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|_-(E EINED BAU AHATHE mIfIG STHEET 1
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O S I KA STHLE T

HONOLLLL 18 wadl 96811
RiLERte ...u....u-lc ] g us l"" 'Bl ‘
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eragsTon

wsras LPLR b S WAL U

bam L CamL ot
Butury pemdG D

ECEIVE [ «na it
ﬁ JANlL 5 182 ID)

Januavy 27, 1982
December 1, 1981 VTN PACIFIC

MILERL S P Laniee ba
WimIE IR 4nf fmibd dmbrmbla

201-12-0071

2ok = MEMORANDUM
Mr, Donald Sremner, Chairman ©®* 3 )
Office of Environmental Quality Control = a. TO: ML, ROBERT K. MASULA, DERECTOR
550 Halekauwila Street, Room 301 o DEPARTHENT OF PANKS AND RECREATION
— =1
Honoluiu, Hawaii 96813 e B ; . S % P
oo FHOM: MICHAEL J. CHUNM, DIRECTOR AND CHLLEF EWGINEER
R X ol DEPARTHMENT OF PUBLIC WORKS
Dear Wr. Bravner: = x
1 : = e SUBJECT: YOUR LETTER OF DECEMBER 1, 1981, TO OEOC
SUBJECT: ENVIRONMENTAL [MPACT STATEMENT FOR o = . ¢
g — CONCERNING TIHE ENVIRONHENTAL IMPACT STATEMENT
— THE KALIA ROAD RELIEF DRAIN PROJECT v
2

FOR THLE KALEA NOAD RELIEF DRALN PROJECT
b e have reviewed the EIS for the Kalia Road drainage improvements and of fer
! the followiag comnents.

Thank you for your cowmenis on the EIS. Alternative 2 cunlinues
. . . . to be our preferred option.  bDelailed construction dravings will
1. We have no objections to the implementation of Alternate L. be made available when we apply for a special management area
2. Should Alternates X or Y be determined the most desirable alternatives, we ROTMEES
would ke to review the detatled construction drawings and inspect and
approve all restoration work to the Halekulani right-of-way. Q
' :O [l E b
3. For the preservalion of beach processes, aesthetics and beach use S 'r
purposes, we recomaend against an additional outfall. 1 MECHAEL .J. Chium
Blrector and Chietb Englucel
Sinceraly yours,
e e A s
coe: VIH Pacitbag
ROBERT K. MASUDA, Directur OLQC
REM: vu
cc: SDE

OLL 5 m
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October 29, 19K1

Oflice of LEnviromcnral Quadity
Control

430 Halekauwila Street, Hoom 301

liumolule, Hawaii 96813

Gentlenen:

Subject:  Kalia Road Reliel brain

[to /1/5’
¢ A £
£ 7]

thir review ol the subject plan has generated no new comcerns

veparding it. We therefore have no cosnents on
hancerely,
FRANGCLS KEALA

Chiel of ‘Police

Iy
{H{UH ERTH ]
ant Chicel

T
t

Administrative Burcau

Cos Bepartment ol Public Works

it at this time.

DLPARTHMENT OF PUiC K, WONRS

CITY AND COUNTY OF HONOLULUD

e SUREN KING STHERT
MOOL UL, HAWALE 36810

BILLEN B AHDENION MILMALL § CHUM W B

201-12-0070
January 27, 1482
MEMORANDUM
TO: MKR. FRANCIS KEALA, CHILY
HONOLULU POLICE DEPARTHMENT
FHOM; MICHAEL J. CHUN, DIRECTOR AND CHIEF ENGINEER

DEPARTHEN'T OF PUNLIC WORKS

SUBJECT: YOUH LEMPER NK-LS OF OCTOHER 29, 1981,
TO OEQC CONCERNING THE LENVIRONMENTAL
IMPACT STATEMENT FOR 'THE KALIA ROAD
RELTEF DRAIN P'ROJECT

We appreciate your review and comments on the EIS.

\J\JSIQAL__£;3:E3Wua;i
Fot MICHAEL J. CHUN
Bivector and Chict Enygipecr

cc:  VIH Pacific
OEQC "
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Hovenber 10, 194) Jan 5 Ka2
VIN PACIFIC

Uffice of Enwvaronme
v ntal ¢
950 Halehauwilg Street, 33.:.‘551 Ealcal 5
Nonolulu, Mawaii %6813 b
1)
Gentilemen: :
& -
Subject: Envirom V'
tooEWiirenmental lapact Stapeme
Kalia Hoad Relief rain ok or
He recently royvien s
tued plans for i
on the Helipsyie . 5 e construction of 3 rapo
s ] vtel site, e reconend that eff‘orlslbze::ug:vf;m"em

sidewalk recons truction

with the Halehwlani tote)

for i :
developnent., the drain project on Kalia Hoad
Very truly yours

I
N } LR

ROY AD PARKLR
Director

cc: Dept. of Public Horks

AR O NG WO
CITY AND COUNTY OF HONOLULU

AMBRM R e BRHILA
o pAWAN 90U

L LL IR
y LA
o

E 0

o
3 ML EL R it Fe dr
(“'El'h N KRR Bl it Lyt e
Vil -
o

ER e
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-

201-E2-0059

January 20, lyB2

MELHORANDUM

TO: MIt. ROY A, PARKER, DERLECTOR
DEPARTMENT OF THANSPORTATION SERVICES

FROH : MICHAEL J. CHUN, DIRECTOR AND CilIEY ENGLHLELH
DEPARTHENT OF PUBLIC WORKS

SUBJECT: YOUH LETTLR WLE10/81=3564 OF HOVEMLER 10, 1981,
O OEQC CONCERNING '"MIE ERVI RONMENTAL THPACT
STAIEHENT FOR THE KALIA RUOAD RELILF DRAIN
PROJLCT

Thank you for your commcnis on the ELIS. Your suggustion Lot
coordination is ideally desivaeble, but we anticipale that 1L
will take so lony to get Lhe permils amd approvals neccusary
for a new storm drain that the flalekulani flotel improvements
will already have been completed.

e
MECIAEL k. LI
mrector amd Chivt Enginver

oed VN Pacitae
OEQC
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Hlewd Dl avi Wopniha B0 0 e

OFCice of Environmental QualilLy ConiLrul RE@E“VE D

State of Hawat
S50 Nalekaowila Strece, Room 301 tan b yAp
lonoluly, Havaii 9068E3

- . VTN PACIFIC
Helerence:  Kalio Road Reliel brain

Gentlemen,

W have taken the time 1o vead very thovoughly the Lovivommental
lopic L Statvint prepared by VIN Pacilic regarding the proposcd
Falio Hoad Reliel Draan Project,

Cincerawa Reot Hotels would definitely Eavor Altevnative 2, invulving
the replacement of the entice existing Falia Relict Drain box culvert
aliand of Kalta Road with o Yarger box culvert. This woeuld be the

= least disioptive to all concerned an the immediste avea and would be

to the st logical selution te the flooding problem.

o

Paltermateve X vould civdre bew beachlvont problems Tor puescs and
the beach serviees of our hotel gronp and would also be ceonomical ly
desrupive Lo the holel during constraction,  The Mailkiki Beach
dtvh daes not nved another grotn dpoiling the vista and impediog
canves anl catamar yans

dlteinative ¥ ois wnacceptable duy to the necd for constroction of 4
new box calvert diveetly o Bronte of the Cinerima Reef Hotel.  The
loss of the botel's beachlvont access Lo our Lthousands of hotel
pivits nl olther toists wsang the beach would be an impussible
butden ta beas Thive s alse vonccan Tor the eventual exposure

ol vthe box calvest by tidal changes of the beach sand and Lhe
poLtential ol heavy storm damage Lo the arca,

e look Torwad to the cventual tesolution vt Lhe Livoding and
dratnage problems e the Rialia Road avea,

Alobia, &
CIIERAMA BAWA L L)L T g
wn
A Va / ta ray
(/'ﬂ’uc’( &% N AVTIV iU -
: ¢34 iy
Hanb Eoppse Hidin " :

Vieo Prentidom
ainl Gencral Mg

g I qgte

li'.k?l ™o varmir ot oo s e HAMLEE UL LG WA O
CWATR] CHE DRI IO AL 00 AL ATRIRE = LI A HAVIAI Wiy = JLEETNOkL LU RTERWE R Y]
VEREST paght 60 0 WA C ALY BOTE FHLL ilmay Mel By 1
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L TN RTINS TT R}
PO U HAWAK Sudi )

MILoaLE b Ll e
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200=12=0050

danuary 26, 1982

Mr. Hank Koppelman

Vige Presidenlt and Guneral Muanagyer
Cinerama Hawail llotels

227 Lewers Road

Honolulu, llawait 94811

Dear Mr. Hoppelman:

Subject: Your Letter of November L2, 1981,
Lo OLOC concurning Lhe LKovivonmental
Tmpact Statement for the Ralia Road
RolicE drain Projeck

We appreciate your review and commenks oun the EIS.  Alternative %
continues to be our preferred optiovn.

Me ke aluba pumchana,

MICHAEL J. Clud .
Divector and Chivl Logincer

ew:  WIN Pacific
OEQC
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Dr. HWichael J. Chun
NDirector and Chief Enginecer
Department of Public Works,
City and County of Honolulu
650 Soulh King Street
Howolulu, llawait 96813

Dear Br. Chun:

Subjeci: Cowmments on the Xalia Road Relief Drain
Environmental ITmpact Statement

=0L T

Review uf the Kali1a Hoad Relief Brain EIS indicates there may

be contlicts between the City's proposed rvelief drain and HECO's

ductliney on Kalia Road 45 shown on the enclesed prints 2033-23,

15317 Hevision 2, and V6633 Hevision 1, These possible conflicts
should be recoygnized in the EIS.

Sincerely,
¢ - -
e ” & v
-9 AU & s e (
Richard L. 0'Connel)
Momager, Environmental Bepartment
JFB:eal

Lnclosures

te: Nflvee of [nvironmental uality Contrel
{v/o enclosures)

S AT TR T ]

Lol MM I WA

CITY AND COUNTY OF HONOLULU

R TN T T R TR T A
HOHUL ULY, HAWAL Ypd) )

LR TR N T )

Mr.

Richard L.

January 26, 1982

o'Connell, V.E.

Manager, Environmental Deparlmunt
Hawaiian Elveiric Cowpany, Inc.

B

O.

Box 2750

Honolulu, Hawaii

Dear Mr. O'Connell:

Subject:

VHB40

Your Letter ENV 2-1, HV/G of December 4,
1981, concerning the Environmental
Impact Statuement for the Kalia Road
Relief LBrain Project

Thank you for your comments on the Els. Conflicls bylwoeen

HECO's ductlines and the proposcd drainage rmprovemcats will

be resolved during debailed project design.

CUs

VN Paciftic
OEQC

Me ke aloha pumchana,

votn O Rewd

MICHAEL . CHUN
BivecLlor amd Chief Enginee

T A B R
T

201-12-0054
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APPERDIX A

HISTORY OF SHORELINE ALTERATIONS IE THE PROJECT VICINITY
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[AN)

LEGEND

(n
{2)
{3}
{4}

(5, 6, B, 10, 11,12,13,15)

{7
£:1]

{14}

Fort DeRusasy ssawoll bullt In 1916,

Pier and rubble groin built In 1918 and recently remaoved.
Rubble mound groin bulit ia 1971,

Existing Kalio Relief Drain built in 1959 and ezlended in 1969.

Experimental groins bullt in 1929 ond 1930. Groin No 5 is In
good conditlon but others are mastly delerloroted.
Hotel seawall built oboul 1504,

foundation of @ 1928 experimental plant lo pump

Halekulani
Dotoriorated
sand ashorse.

Sharafon Hotel ewo seawall built greoin built prior fo 1928,

Fi
oRT De RUSSY

REEF HOTEL

. -_Zj:‘_'_‘_;;,',-_ i Lo v e TY S——— Y

Mean Lower Low
Water Line In 1969
Before 8egch
Improvements

Kalia Relief Drain

FIGURE A
MARINE STRUCTURES
PREPARED BY JERALD CRANE

Scale: |" = 200 Source: Ref. 5
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(L)

FIGURE A NOTES

A concrete seawall (partially shown in Figure A) was built
fronting Fort DeRussy in 1916 as a seashore walk. Dimensions:
1,775" long x 6' wide x 6' high. The seawall extended 114’
makai of the original shoreline at the western end of Fort
DeRussy and added 1.7 acres to army property. Aerial and
offshore photos show that through 1969, the western half of the
seawall was fronted by water while a beach was gradually
captured between groins on the easternm half of the seawall
during the 19305 and 19408, During the 19508, Judge Samuel P.
King recalls that the Army nourished the beach along the
eastern end of the seawall. Between 1969 and 1970, most shore-
line structures fromnting the Fort DeRussy seawall were removed
and a crushed coral beach laid down. In May 1975, a 12" layer
of natural sand was placed on top of the crushed coral. The
top of the original seawall was left exposed as a walkway mauka
of the beach. Since 1970, the Fort DeRussy beach has shifted
slightly at its eastern and westerm ends but does not appear to
have lost much sand. (Ref., 2, Ref. 3, Ref. 5, Ref. 6, Ref. 11)

The Army Corps of Engineers has recently applied for a
Conservation District Use Permit to remove coral fragments that
have become exposed on the beach and in shallow water fromting
Fort DeRussy. A small quantity of natural sand will be placed
on the beach to replace the coral. Only beach maintenance is
involved, and the Corps does not see any need to further
enlarge Fort DeRussy Beach or replace sand lost due to erosion.
(Ref. 29)

About 1909, during construction of Battery Randolph at Fort
DeRussy, a channel was dredged parallel to the shorelime and
then out Gray's channel, a natural channel which fronts the

]iHalekulani property. Big guns were then floated in on barges.

Immediately offshore of the middle of Fort DeRussy Beach, a
rectangular srea of reef was dredged in 1917 for material to
fill marshes and ponds on Fort DeRussy property. Littoral sand
movement has deposited sizable amounts of sand in the channel
and dredged area fronting Fort DeRussy. Mr. Richard K. Kimball
recalls that large quantities of sand placed near the Kapahulu

4



storm drain in the early 1950s promptly eroded, drifted
westward past the Halekulani Hotel, and then ended up in the
deep rectangular hole offshore of Fort DeRussy. (Ref. 2, Ref.
3, Ref. 5, Ref, 21)

(2) This pier and rubble groin were built in 1918 off the Fort
DeRussy seawall for recreation and sand retention. The pier
was removed in 1962 and the groin in 19570. (Ref. 5)

(3) This rubble mound groin was built in 1971 to keep sand from
Fort DeRussy beach improvements from washing over Kalia Relief
Drain onto the beach fromting the Cinerama Reef Hotel, Field
observations during large summer south swells and aerial photos
indicate that this groin has blocked most nearshore littoral
drift in both directions. Dimensions: 160' long x 15' to 30'
wide x 7' high. The groin appears to be in good condition.
(Ref. 5)

(4) Kalia Relief Drain, a concrete box culvert, was built in 1959
to replace a smaller structure (built in 1917) which had proved
inadequate to drain the Kalia area. The box culvert was
extended in 1969 to avoid clogging from Fort DeRussy beach
improvements. Dimensions: 330' makai of the Fort DeRussy
seawall x 5' to 7.5 wide x 3' high. There is minor
deterioration of the structure. (Ref. 5, Ref. 6, Ref. 18)

(5) (6) (8 (10) (11) (12) (13) (15)

These experimental hollow tongue and groove concrete block
groins were constructed by the Territory of Hawaii Board of
Harbor Commissioners in 1929 and 1930. Except for groin No. 5
in front of the Waikiki Shore Apartments, these groins are
now mostly deteriorated and some are completely submerged.
Groin No. 5 appears to have been renovated and is in good
condition. Its dimensions are: 110' long x 1' wide x 5.4' to
2.8' high. (Ref. 5)



(7)

At the time these groins were constructed, seawalls from Fort
DeRussy through the Sheraton Hotel site were fronted by water
or extremely narrow beaches. Small pocket beaches existed
inland along stretches of the shoreline where no seawalls had
been comstructed, i.e., between the Fort DeRussy and Halekulani
seawalls (No. 1 and No. 7)and between the Halekulani and
Sheraton seawalls (No. 7 and No. l4). Analysis of historical
changes in the shoreline by Jerald Crane shows that of the
groins shown on Figure A, only groin No. 5 permanertly captured
a moderate sized beach., In particular, beach accretion in
front of the eastern end of Fort DeRussy and the future site of
the Cinerama Reef Hotel during the 1930s and 1940s probably
resulted from construction of groin No. 5. (Ref. 5, Ref. 6,
Ref. 15)

J. Athertom Gilman recalls his uncle building this seawall imn
front of the Halekulani property about 1904 and subsequently
adding a 1' wide lip to reflect waves back to the ocean,
Dimensions: 430' long x 2' wide x 6.2' high. The seawall is
slightly deteriorated. Gilman remembers being able to walk on
a narrow beach in front of seawalls between the site of the
Royal Hawaiian Hotel and Fort DeRussy prior to 1925. The
seawalls apparently prevented formation of a permanent beach
because Gilman also remembers diving into deep water from the
Halekulani seawall as a child. (Ref. 5, Ref. 22)

Crane's studies (and aerial photos) indicate that most of the
Halekulani seawall was intermittently fronted by water prior to
1969. However, aerial photos show that following extension of
Kalia Relief Drain and placement of a crushed coral beach at
Fort DeRussy in 1969-1970, the sand beach in front of the
Cinerama Reef Hotel temporarily expanded to fromt much of the
Halekulani seawall. But by 1978, this beach receded and over
half of the Halekulani seawall was again exposed. Ted Bush has
observed that the beach in front of the Halekulani seawall
temporarily shifts towards the Cinerama Reef Hotel during the
summer and moves back during the rest of the year. Refractiom
of the summer south swell in Gray's Channel probably is the
primary cause of summer-time sand movement. (Ref. 5, Ref. 28)

A-5



(9)

(14)

Gray's Channel now serves as a source of sand gain for beaches
from the Sheraton Hotel through the Waikiki Shore Apartments.
A four-month study of the movement of dyed sand within Gray's
Channel found that between Jamuary 23 and May 22, 1970, the net
direction of sand transport was landward. Subsequently,
Franciscus Gerritsen found that during the large southern swell
of March 1972, currents in the channel were parallel to shore,
"...possibly with a very small shoreward component”. (Ref. 3,
p. 66)

Concrete foundations were built off-shore of the Halekulani
Hotel in 1929 for an experimental plant to pump sand ashore.
Dimensions: unknown length x unknown width x 2' high. The
foundations have mostly deteriorated. BRichard K. Kimball
recalls that the plant was unsuccessful and that as a result
the Territory of Hawaii failed to implement a 1928 agreement to
widen the beach in fromt of the Halekulani Hotel. (Ref. 3,
Ref. 21)

This concreted rubble seawall was built sometime prior to 1928
to protect the ewa end of the Sheraton Hotel property from
beach retreat. Dimemsions: 225' long x 2.5' wide x 10' high.
The seawall is slightly deteriorated. Aerial photos and
Crane's analysis show that a narrow sand beach is usually found
in front of the seawall, but is subjeet to seasonal
fluctuations. (Ref. 3)
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9 Sub- Runof:

) W Area {cfs)
I
';Q 6.21
5.91
22.67
17.35
6.97
2.24
1.49
2.14
8.78
3.28
15.73
; 3272
5 16.42
r 3.44

' A 123.20
.16 1.60
17 3.23
C 18 1.94
19 4.38
20 5.04
21 5.80

22 3.63
B 27.62

!.

23 0.90

24 3.15
25 124
26 1.20

27 1.10

28 18.27
C 25.86
29 1.52
30 4.36
D 5.88
TOTAL 182.56

FIGURE B

Kalia Drainage Basin Analysis






